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INTRODUCTION. 


The data presented in this bulletin are based upon 371 * farm esti- 
mates? obtained from representative sugar-beet growers in four 
counties in Colorado, viz, Otero, Morgan, Larimer, and Weld (fig. 1). 
These estimates are for the crop years 1914 and 1915. Agricultural 
conditions were approximately normal during this period. 

While four counties were included in this survey, the records have 
been worked out in three distinct groups. The agricultural condi- 
tions in Weld and Larimer Counties were found to be very similar, 
hence it was thought that in this study these two areas could be 
combined to advantage (referred to in this bulletin as the Greeley 
district). Conditions prevailing in Morgan and Otero Counties were 
such, however, that it seemed desirable to work out the reports for 
these districts separately (referred to, respectively, as the Fort Mor- 
gan and Rocky Ford districts).* 


1 Some of the tables that are presented in this bulletin apply only to the crop year 1915. Four farm 
records, within the total number, contained complete notes and data on field practice, but they did not 
afford full information concerning all of the cost factors. Several of the summary tables are, therefore, 
based upon 367 records. 

2 This is the second of a series of bulletins giving the results of an investigation relative to the practice 
and cost of growing sugar beets in four of the most important sugar-beet areas in the United States. The 
practice and cost of growing beets in California and Michigan will be treated in later publications. 

3 The Office of Farm Management and the Office of Sugar Plant Investigations, Bureau of Plant Indus- 
try, cooperated in taking the farm records. ‘The latter office was interested in securing a detailed account 
of the farmer’s method of growing this crop. It was thought that these data would be of very great value 
in planning agronomic experiments for the purpose of solving some of the urgent problems that have arisen 
in areas where the sugar beet 1s cultivated. Acknowledgment is due to the farmers in these districts who 
gave willingly of their time in order to provide complete information concerning their field methods and 
also the details of their farm business, so that certain economic phases might be studied thoroughly, 
Acknowledgment is also due Dr. A. L. Thomson, expert, Joe G, Lill, assistant, and James W. Jones, agri- 
culturist, who assisted in collecting field data. 
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During the years 1916-17, labor costs advanced appreciably in this 
region, and there was a corresponding increase in the cost of materials 
used in growing the sugar beet. This upward trend was also re- 
flected in some of the other costs considered in this bulletin. In 
view of these changes, since the dollar is a fluctuating measure, special 
attention has been given in this study to values that are known to be 
much more stable than money values. The hours of man and horse 
labor do not vary greatly from year to year; the quantity of seed 
used remains about the same; the application of manure or fertilizer 
is not likely to increase or decrease perceptibly under a given type of 
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@ Location of factories operating 19/5 @ Location of fact ory dismantled 19/15 
Location of area studied. 


Fic. 1.—Map showing the three districts included in this survey, and location of the sugar factories of 
Colorado. 


farming, and the quantity of other necessary supplies used will un- 
doubtedly remain fairly constant, though the cost In money may 
not. Throughout this bulletin the emphasis has been placed upon 
these items, and money costs are referred to only incidentally.’ 


1 Farm practice studies were begun in the sugar-beet sections of Colorado during the summer of 1910. 
Prior to this date reports had been received from several ateas to the effect that difficulties were being met 
in securing satisfactory yields, and requests for assistance were brought to the attention of the Secretary 
of Agriculture. The problems under consideration involved not only the production of sugar beets but 
were also related to other important enterprises on thesefarms. It was felt, therefore, that a review of the 
practices on several of the successful as well as a similar number of the less remunerative farms in these 
areas would develop suggestions that might be helpfulin this connection. This project was expanded in 
1915 and arrangements were made to secure detailed records on the various items of cost that enter into 
the production ofsugar beets. In order to get these data, it was necessary to make a careful analysis of the 
cultural treatment followed by individual growers in the three areas. While the primary object was to 
obtain cost figures, the development of the investigation has been such that it has been impossible to treat 
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Field practice and related costs are controlled by several factors, 
some of the more important of which are: (1) season or climatic 
conditions; (2) soil type; (3) manurial practice; (4) methods of pre- 
paring the seed bed; (5) intertillage of the crop; (6) irrigation; (7) 
distance from market; (8) the efficiency of man and horse labor; 
and (9) crop yield. 3 

By comparing the methods of field treatment in the Arkansas 
Valley with the methods that prevail in the Greeley area, it is found 
that in Otero County it is a common practice to irrigate land imme- 
diately after planting, while in Weld County the rainfall is usually 
sufficient to germinate the seed promptly, so that early spring 
irrigation is omitted. Season or climatic conditions in this particular 
case impose additional work upon the operator who is producing 
beets in the Arkansas Valley. Again, the soil type influences the 
amount of work required to bring the land into first-class condition 
for seeding. A heavy clay soil is much more difficult to handle than 
a type like the Colorado sandy loam, and additional field work means 
an increased cost. The same feature may be illustrated in methods 
of fertilizing the soil, or in the preparation of the seed bed, or in the 
cultivation of the crop. Investigations in other areas have empha- 
sized the fact that the crop yields have a very important bearing 
upon cost. 

Thus it will be seen that there is necessarily considerable variation 
in the practice of growing sugar beets, and this, in turn, enters into 
cost of production. A figure that may be applied to a given farm in 
- a typical beet area may not be applicable to the adjoining farm. 
Likewise, a district average may be higher or lower than the cost of 
erowing this crop in an adjacent district or in a bordering State. It 
is certain that a cost figure can not be used which will answer for the 
country as a whole. The best that can be accomplished in making 
these calculations will be found in a discussion of figures that can be 
used in a relative way. Having full information concerning the 
practice under which these costs were ascertained, the grower will 
be able to see wherein his methods coincide and wherein they differ 
from the record which has.been compiled. By weighing each opera- 
tion carefully, it will be possible for him to reach an estimate which 
should cover the requirements of his farm. 


SUMMARY. 


1. A review of the farm practice outlined in this study shows that 
the acre costs for all tillage operations for sugar beets performed by 
the operators, with the exception of plowing, rolling beets, irrigating, 
hoeing, and topping, were lower for the farms studied in the Greeley 


and Fort Morgan areas than for those at Rocky Ford. This was 
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due mainly to the heavier soil types at Rocky Ford, which necessitated 
a greater amount of tillage. 


2. Labor, including man, horse, and contract labor, was the most | 


important charge. It varied from 54.3 per cent to 59.1 per cent of 
the total cost. | 

3. Charges for materials, such as seed, manure, and water, varied 
from 8.6 per cent to 10.7 per cent of the total cost of production. 

4. Other costs, such as interest on land for owners and land 
rental for tenants, insurance, taxes, and machinery, made up 32.3 
per cent to 35 per cent of the total cost of raising this crop. 

5. The total cost of production per acre in 1914 and 1915 was 
$72.53 in Greeley, $65 at Fort Morgan, and $64.87 at Rocky Ford. 
The total receipts per acre, including tops, amounted to $92.44 at 
Greeley, $81.66 at Fort Morgan, and $67.36 at Rocky Ford. The 
average yield for the Greeley area was 15.57 tons per acre, for Fort 
Morgan 13.65 tons, and for Rocky Ford 12.99 tons. 

6. Farm owners produced beets at a lower cost per acre and per 
ton than tenant operators, with the exception of the Rocky Ford 


area, where the owners had the higher acre cost and a higher cost 


per ton. That it was possible for owners in the Greeley area to 
produce beets at a lower cost than the tenants was due chiefly to the 
fact that the interest charge on beet land in the owner group in 1914 
and 1915 was much less than the corresponding rental charge on 
tenant farms. 

7. Seventy-four per cent of the farmers fed beet tops directly to 
their own stock, 12 per cent fed a portion and sold the remainder, 
and 14 per cent sold all tops. The estimated farm value, $3.35 per 
acre, for beet tops was 28 cents per acre greater than the actual sell- 
ing value in the districts under observation. 


8. Since the cost of production per ton of sugar beets dlecronsed 


as the yield increased, any change in the methods of sugar-beet grow- 
ing which does not violate the principles of good farm management, 
and which will increase the tonnage per acre without materially 
increasing the cost of production, should receive the attention of 
sugar-beet operators in these areas. 


METHOD. 


The tables that are presented in this bulletin were not taken from 
systematic records kept on farms, but are based upon a large number 
of detailed reports given by beet growers on the 1914 and 1915 crops. 
The results represent the best judgment and experience of men who 
have been producing this crop for several years. During the year 1914 
the field records were confined entirely to cost studies. In other 
words, the schedules, which were filled out by well-trained enumer- 
ators, contained only the items necessary to the compilation of cost 
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data. In 1915 a combination survey and enterprise blank was used. 
This record form not only provided complete information pertaining 
to farm practice and farm costs in the production of sugar beets, but 
it also furnished data showing the outcome of the entire farm business 
for the crop year. The latter additions made it possible to compare 
the sugar-beet enterprise with other important farm enterprises.’ 


DEVELOPMENT OF INDUSTRY. 


The building of a factory at Grand Junction in 1899 marked the 
beginning of the beet industry in Colorado. The Twelfth Census, 
taken that year, shows that 169 farms in Colorado reported on sugar- 
beet acreage. The total acreage grown was 1,094, producing a total 
of 6,656 tons, with a yield of 6.1 tons per acre. These estimates indi- 
cate an average of approximately 6.5 acres per farm. This acreage 
was produced largely in Mesa County, on the western slope. 

Ten years later (Thirteenth Census) the acreage devoted to beets 
had increased to 108,082, with a total production of 1,231,712 tons, 
an average yield of 11.4 tons of beets per acre. Weld County occupied 
the first place in beet acreage in 1909, Larimer County second, Otero 
County third, and Morgan County fourth. Government estimates for 
1915 indicated that this acreage had been increased to 160,800 for the 
State, with a prospective return of 1,706,300 tons, or an average of 
10.6 tons per acre. 

The beet-sugar factory at Rocky Ford was erected in 1900. This 
was the first plant to be installed in the Arkansas Valley. Five other 
factories have been added since 1900. In the northern part of the 
State the first sugar factory was erected at Loveland in 1901. By the 
year 1906, eight other factories had been built in northeastern Colo- 
rado (fig. 2). 

The acreage and yield per acre for the sugar-beet crop in the areas 
surveyed will be found in Table I. While these figures cover only 
five seasons, they indicate that some increases in acreage have been 
made within the last few years. 


1 Studies which have been made by the Office of Farm Management indicate that the survey method 
of securing information used in this study furnishes very reliable results when enough records have been 
tabulated. This point is illustrated in the following table. 


A comparison of farmers’ estimates with factory records, crop year 1915, average 
per farm. 


Acres in beets. Tons per acre. Total receipts. 


re Number 
District. of farms. 


Estimate.| Factory. |Estimate.| Factory. |Estimate.| Factory. 


(CORSE Saye he ae a 90 26. 1 PAS) 15. 


5 14.6 | $2,355 $2, 236 
Wort Morcankee es ee ass 66 37.1 36.0 13.5 13.2 2, 897 2,754 
Rock yHord ae ye ee es 37 22.3 D188 11.7 ELD 1, 429 1, 335 


This report is based on the records that were taken for the crop year 1915. The previous year’s work 
was checked in a similar manner, though in one of the districts studied several growers sold to more than 
one company, so that complete reports were not secured for allfarms. Taking the above groups as a whole, 
there was a tendency to report the acreage and yield a little above the actual acreage and returns. 
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TaBLE I.—Acreage and yield of sugar beets as reported by pecans for five Colorado 
: districts. 


[Data provided by Colorado beet sugar companies.] 


Rocky Ford. | Fort Collins. Greeley. Eaton. Fort Morgan. 
Year. 

iNere Tons ere Tons Mere Tons Nera Tons New Tons 

age, De ace BEE age Her | wage BEES age pet 

=) acre acre ‘= acre ‘ acre acre 
NO Tipe ea ee ee W213 |. 10574 | 85087 |< 10590)1) 165340") 13733) 4,501 | 182/Ga\sn 283 12 
OUD eS oe sare tee eres 10, 925 11.89 | 12,348 10.09 | 10,089 12.07 | 10,451 15. 40 5, 155 12.24 
NOI ete a eS ee eee 13,879 10.63 | 14,289 11.07 | 11,411 12.05 | 16,597 116%, 1183 6, 969 10.21 
HL QA ares ee ao ee 11, 208 12.39 | 11,900 13.02 8, 892 12.74 | 11,547 13.22 6,575 13.01 
nO GS SA pene Us ee rp eh | 13, 560 11.59 | 13,529 12.15 | 15; 232 12.35 | 12,081 | 12.55 9, 450 10.68 
Average....... | 11,356 | 11.45 | 12,031] 11.89 | 10,393 | 12.42 | 11,035 | 13.50 | 6,286] 11.48 


Fic. 2.—One of the beet-sugar factories in northeastern Colorado. This plant, constructed in 1905, has 
arated capacity of practically 1,000 tons daily. 


The lowest average yield for the five-year period was recorded in 
the Rocky Ford district, although there is little variation in the aver- 
age yields for the Fort Collins, Fort Morgan, and Rocky Ford areas. 
The average yield for the Rocky Ford area during the years 1914 
and 1915, when the enterprise records were obtained, exceeded the 
normal aid The maximum average yield was obtained in the 

Eaton district. A large number of the enterprise records for Weld 
County came from the Eaton area. Fort Collins and Fort Morgan 
were considerably above the normal for the year 1914. The latter 
was slightly below normal in 1915. On the whole, there were no 
wide differences in yield within the groups. The shght fluctuations 
that may be observed were undoubtedly due to climatic conditions. 
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The climate of Colorado is semiarid. To obtain maximum yields 
under semiarid conditions irrigation must be practiced. While it is 
possible to grow certain crops under dry-farming methods, some im- 
portant staples, such as the sugar beet, are confined entirely to the 
irrigated valleys (fig. 3). . 

The three distinct areas in Colorado where farmers give consider- 
able attention to beet culture are in three more or less extensive 
drainage basins, namely, the South Platte River and its tributaries, 
the Arkansas Valley, and the western slope. This bulletin is con- 
cerned with the first two areas. Rocky Ford was selected as a typical 
area in the Arkansas Valley. Fort Collins, Greeley, and Fort Morgan 
are important beet-growing centers adjacent to and in the valley of 
the South Platte. 


TaBLE I1.—Average annual rainfall for three districts in northeastern Colorado and one 
district in the Arkansas ( Valley in inches). 


Rocky Ford, | Fort Collins, Greeley, | Fort Morgan, 
1889-1908. 1873-1908. 1888-1908. 1889-1908. 


Mean Mean. Mean Mean 
HENNE sce. d0s Semon Sea aos aoe CHE aaa eoe 32 0. 
TOL OVA DA EN. c os aie I ee ee ee ee 34 -52 37 31 
Mia C lie iatied Ae OSs oe ih RO ce ere arene - 68 -98 81 69 
PAGO teil RUPE Ree Sapien Dee hae Ove rats Oe 1.66 2.23 1.82 Te 
Mia MCP ee rsercier pes ee ara cases = usibare oes s 1.92 3.06 2.61 2.42 
AUTOS Gee oS CORE oe Re ery ane meine 1.35 1.59 13S 1.75 
A Ulily ere ee eens burde set Bee eee sc 2.76 1.90 1.80 2.41 
PASTELS (eee ee gil ene ame cers a ee 1.37 1.21 -97 1.56 
SOOUSUTOO ou aa eee ene oaSe SL Oe ne aoe aee -78 1 16 82 -70 
(OXG HO DOI = NS Ee Gey A as ret sr ree ee eb -90 . 1.02 82 -80 
INOWemiberiria See o ss aoa sh soe hooe eeietie aus - 46 200 0 -30 
ID ECCT Char see e Ne See HA re eae a eer as 44 Oo B25 29 
. Total annual precipitation....-........-.- 12.98 14.81 ADE2T 13.26 
ICV abl OMmee nena ces SORE aie teeter 4,177 4,985 4,639 4,338 


Precipitation and seasonal distribution of rainfall are much the 
same for the four counties. The major portion of the annual rainfall 
occurs during the growing season. Generally speaking, the rainfall 
for April, May, and June is somewhat lower at Rocky Ford than at 
the other points, which accounts partially for the fact that it is cus- 
tomary there to irrigate immediately after planting, whereas in 
northern Colorado the grower invariably counts upon starting the 
crop with the spring precipitation. 

The light rains which fall during July, August, and September do 
not benefit the crops greatly. In fact, they may do serious damage 
either by crust formation or by simply sprouting the seed without 
furnishing moisture enough for a satisfactory subsequent growth. 
The late fall and winter months are marked by few light rain or snow 
storms. The water which falls from November to March is probably 
sufficient one season in four to provide some moisture for crop 
production. When the winter rains are light, the fields remain hard 
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and dry and are in poor condition in the spring unless urigated 
thoroughly during the late fall or early winter. 

The Greeley district lies close to the mountain range and the mean 
annual temperature there is 47° as compared with 51° at Fort 
Morgan. The range between extremes is wide, 100° being frequently 
reached in the summer season. The nights, however, are cool. 
The summer temperatures for the Rocky Ford district are somewhat 
higher than those recorded for the other districts included in this 
survey. Throughout the entire territory cloudy days are the 
exception. 


Fic. 3.—Lrigation canal No. 2 in the Greeley district. 


High winds are a characteristic feature of the region, and they 
usually blow with greatest persistence in the spring, when the fields 
are without vegetation. Thus it is a common occurrence for loose 
soil to be picked up and carried along with each strong current of air. 
If the young beet plants are still small and tender when the winds 
are high, considerable damage may be done to the crop by the moving 
soil. It is sometimes necessary to reseed large areas, owing to the 
fact that the plants from the first seeding have been destroyed by a 
wind storm. Only in some of the older districts has this difficulty 
been reduced by the growing of windbreaks. 
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SIZE OF FARMS. 


The latest information available on size of farms in these districts is 
found in the report of the census for 1909. These figures have been 
incorporated in Table III, together with a distribution of the farms 
covered by this survey. 


TaBLE III.—Numeber and size of farms in Larimer, Weld, Morgan, and Otero Counties; 
also number and classification of farms giving records.4 


Larimer County. Weld County. Morgan County. | Otero County. 


Size of farm. F F : ate 
t a Survey ae Survey ee Survey Per Survey 
arene records. Census: “records. Garena records. Gansnee records. 
ee a ea ——_— See —— 
Under 3 acres.......-- 11 None. 6 None. 0 None. 16 None. 
SHOMOIaACKeSe eee ee PAI None. 72 None. 28 None. 85 None. 
LOsonOacrnesee a5 - se 111 1 64 None. 23 None. 102 2 
20 to 49 acres.......-- 204 12 181 9 42 4 326 33 
50 to 99 acres.......-. 294 12 715 44 140 20 311 40 
100 to 174 acres....... 559 26 1, 846 49 450 29 438 27 
175 to 259 acres.....-- 15$ 13 | 344 16 83 9 77 Lee 
260 to 499 acres....... 204 9 626 4 255 3 105 3 
500 to 999 acres......- 73 None. 81 None. 36 1 20 None. 
1,000 acres and over. . 94 None. 46 None. 18 None. 18 None. 


a The figures reported under Thirteenth Census were obtained by the Census Bureau and are applicable 
to the year 1909. The numbers that areincluded under ‘Survey records” apply to the farms used in this 
survey. 

In all districts studied, according to census figures, the largest 
number of farms in any of the size groups falls between 100 and 174 
acres, including 160-acre, or “‘quarter-section”’ farms. While it is 
customary to think of irrigation farming as more or less intensive, 
nevertheless it is a fact that there are comparatively few small farms 
in these districts... In Morgan, Otero, and Weld Counties there is 
found a fair proportion of farms containing 80 acres. 

When irrigated farms of this type are placed in contrast with farms 
of similar size in the humid belt, assuming that the groups are similar 
in every other respect, it will be found that much more labor is re- 
quired to carry on the operations under irrigation than without. 

Hach of these counties has an extensive area devoted to dry farming, 
as may be inferred from the number of very large farms. Under this 
system these larger farms can be utilized to advantage. Small grain 
growing is the most important industry on this particular type of 
farm. Some corn is grown. A portion of this land is known as 
open range, and is devoted to pasture. 


1 It will be seen that each of the counties included in this study has a certain number of farms containing 
Yacres or less. Sugar beets are grown on these tracts, but in making this investigation it was thought that 
the very smallfarms ought not be considered in making up the estimates. Usually, the acreage devoted 
to beets in these small units is much less than 5 acres. The man who produces less than 5 acres of sugar 
beets does not have enough work on such major operations as harrowing, disking, floating, planting, or 
cultivating to keep the horses employed for any considerable length of time, and it is therefore a difficult 
matter for him to estimate a day’s work for such operations, 
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RELATION OF BEET ACREAGE TO IRRIGATED AREA. 


It is a question whether the ideal rotation area for sugar beets can’ 
be given. There is no doubt a theoretically correct relationship be- 
tween the areas devoted to the important staples in a given district, 
and this balance may be approximated on some farms each year. 
In a district where the various enterprises are well established the 
ideal cropping system may be more nearly approached than in sec- 
tions where there is considerable change in the selected list from year 
to year, This study does not attempt to answer the point at issue, 
but it does show the average conditions that existed on these farms 
at the time of the survey. 

Under the system of general farming that prevails in the Fort 
Morgan and Rocky Ford districts 1t appears that the list of leading — 
crops is smaller than in the Greeley area. The Fort Morgan records 
indicated three staples, namely, alfalfa, beets, and barley, whereas 
in the Greeley section the list included alfalfa, potatoes, sugar beets, 
and spring wheat or barley. This brief discussion may therefore 
explain, in part, the difference of 10.6 per cent between the per- 
centage of irrigated land in beets at Greeley and the percentage at 
Fort Morgan (Table IV). 


Tas.LE 1V.—Average farm area, tillable area, irrigated area, acres in beets, and per cent 
of irrigated land in sugar beets. 


: text : Per cent of 
Digtriet | Number of| Acres per | Acres till- | Acresirri-| Acresin | irrigated 
SUIS | farms. farm. able. gated. beets. land in 
beets. 
Greeley. .c. 3326 eee | 195 136. 40 112. 39 107. 40 DASE YP: 24.0 
ROP GENE QE Sa =) he eek te eee 66 143. 40 113.59 107. 55 37. 20 34.6 
Rocky Bords.<- 2002 See 106 92. 33 70. 72 65. 77 22. 91 | 34.9 
| 


SOIL TYPES. 


The counties included in the beet-growing districts afford a large 
number of soil types for comparison. Two surveys have been made 
in these districts by the Bureau of Soils of the United States Depart- 
ment of Agriculture... In the Rocky Ford area there are two impor- 
tant soil types, namely, Maricopa sandy loam and Fresno fine sandy 
loam. These two constitute approximately 70 per cent of the area 
mapped in the Arkansas Valley. The Fresno fine sandy loam has a 
fine sandy or silty texture, is yellowish in color, and extends to a 
depth of 6 feet. It is comparatively rich in plant food, but is some- _ 
times deficient in organic matter. It is well adapted to such staples 
as alfalfa, sugar beets, melons, and grain, is easily tilled and can be 
maintained in first-class condition without an undue amount of 
work. The Maricopa sandy loam has a much more open texture 


1 Soil Survey of the Lower Arkansas Valley, Colorado, by H. Lapham and party, 1902. Soil Survey of 
the Greeley area, Colorado, by J. Garnett Holmes and N. P. Neill. 
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than the former type, and it absorbs moisture readily. The compact 
structure of the subsoil has a tendency to retard the movement of 
seepage water from canals and ditches. This soil is well suited to the 
production of the staple crops that are grown in the valley. 

The prevailing soil type in the Greeley area is the Colorado fine 
sandy loam. It consists of a fine sandy loam, with a depth of 3 feet 
and is underlain by a heavier fine sandy loam. As the depth increases 
the proportion of silt and clay becomes greater. This formation has 
good drainage and the type is therefore quite free from seepage 
water. It is a good potato soil and is well suited to such crops as 
alfalfa, sugar beets, peas, beans, and grain. A review Of the soils in 
this region will show that they grade from the more open type, 
known as the Colorado sand, to the exceedingly heavy type desig- 
nated as Colorado adobe. While the agricultural methods which are 
followed on the different types may correspond in some respects, it 
will be entirely correct to say that considerable work is usually required 
to bring these types into the proper condition for planting seed, and 
greater care must be exercised in connection with intertillage and 
irrigation. These precautions with the extra work necessarily involve 
additional expense in the production of sugar bects. 


CROP ROTATIONS. 


Crop rotations in the irrigated districts of Colorado have been 
improved and strengthened very materially within the past 20 years. 
The evolution of these systems has taken place during the past 50 
years or more. The race for gold brought a large number of settlers 
into Colorado in the early sixties.. A few of these men were successful, 
others were less fortunate, and still others failed. There was prac- 
tically no farming population at that time, and provisions had to be 
brought in from the outside. High prices prevailed. Men who had 
come from the farms of the East or Central West and who were dis- 
appointed in the results of their mining operations turned to farming 
for a living. The valleys to the east and north of the gold fields 
attracted them. They discovered that vegetables of good quality 
- could be grown on these lands. The wild hay along the streams 

furnished roughage for farm stock. The salable products brought 
remunerative prices. Flour wasindemand. Wheat growing became 
therefore one of the important enterprises of the farm during that 
early period. 

It will be seen that a complete cropping system could not have been 
developed immediately, nor was it possible to determine at once the 
type of farming that would give the best returns. The grower did 
not have information concerning the adaptability of various crops, 
and special types of farming to meet the new conditions had not yet 
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been evolved. Field experience had to be accumulated before any 
advanced steps could be taken. 

Prior to the year 1885 comparatively few men had set aside part of 
their land for alfalfa, though the continued culture of wheat had 
reduced the supply of organic matter in the surface soil and a change 
in the method of cropping appeared to be essential. During this 
early period it was not thought that alfalfa could be used in a regular 
rotation. This plant possessed a long tap root and farmers had the 
opinion that the-crop could not be subdued readily. However, the 
pioneer in this field soon demonstrated that alfalfa had many advan- 
tages, and before many years had passed it was recognized as a basic 
crop in the rotation. In all of the counties which were included in 
this study a considerable acreage is devoted to this legume. Alfalfa 
is the initial crop in the typical rotations that have been adopted in 
these regions, as will be seen from the following outline of cropping 
systems for four sugar-beet districts: 


| 


No. 1.—Rocky Ford. | No. 2.—Greeley. No. 3.—Fort Collins. No. 4.—Fort Morgan. 
| <3 
Alfalfa, 3 to 5 years. | Alfalfa, 3 to 4 years. Alfalfa, 4 years. Alfalfa, 4 years. 
Cantaloupes, 1 year. Potatoes, 1 year. Grain, 1 year. Beets, 3 years. 
Beets, 2 years. — Beets, 2 years. Beets, 3 years. Grain, 1 year. 
Cucumbers,1! year. Beans or peas, 1 year. Grain, 1 year. 
Grain, 1 year. Grain, 1 year. : 


The rotation given for the Rocky Ford district (No. 1) serves 
merely as a type. Many of the estimates obtained in this district 
did not provide any information on rotations. The form given has 
been adopted on several farms and has proved to be a very satis- 
factory system. ‘The alfalfa is broken out early in the spring, after 
which either cantaloupes or cucumbers are planted. A crop of grain 
sometimes follows the alfalfa. Insome cases beets are planted on the 
newly broken alfalfa field. A few men stated that the alfalfa was 
allowed to remain down for an indefinite period, the remaining crops 
being rotated on the land under cultivation. 

In the Greeley area (rotation No. 2) 75 per cent of the reports show © 
that potatoes were planted as the first crop immediately after break- 
ing alfalfa. A few men put in potatoes two years on the same land. 
In a few cases peas or beans followed potatoes, then beets were grown 
for one to two years, grain being sown the fourth year after breaking, 
and the field reseeded to alfalfa. Farm practice studies show that 
potatoes serve as a better crop to follow alfalfa than sugar beets. 
The alfalfa roots interfere too much with the early cultivation of the 
latter crop. Approximately 15 per cent of the farms used the sugar 
beet as the first crop after breaking. On some farms grain, cabbage, 
beans, peas, or corn is used to fill this place in the cropping series. 
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In the Fort Collins district the alfalfa is followed by a crop of grain, 
which assists in getting rid of the alfalfa roots and stems, so that 
beets can be grown to advantage the second year. This system 
(No. 3) is very popular outside of the potato district proper. 

Rotation No. 4, the standard for the Fort Morgan district, differs 
slightly from No. 3 in that sugar beets follow alfalfa immediately 
after breaking. It should be stated, however, that approximately 
15 per cent of these farms used a grain crop after breaking. 

There are farms in all these areas where the sugar beet has been 
erown for a period of 1 to 10 years upon the same piece of land. 
It is, however, quite a general practice to employ a systematic 


rotation. 
MAN AND HORSE LABOR. 


Complete data were secured in each district with reference to the 
cost of man and horse labor. The man-labor rate was based on the 
average man-labor cost throughout the working season. Farm labor 
here can be divided into three classes, namely, regular labor, extra 
labor, and contract labor. The regular labor includes those who 
are given continuous employment; extra labor, those who are hired 
at certain busy periods during the spring and summer. On farms 
where a large percentage of the land is devoted to hoed crops, extra 
labor may be required to care for these fields. Then, too, the harvest 
season frequently demands additional help. Contract labor includes 
the men who are paid a stipulated amount to do certain tasks, such 
as the hand work on beets. As a rule, the rates for special labor are 
somewhat higher than the rates paid the regular labor. 

The man and horse rates which are given in Table V are based 
upon records obtained during the years 1914 and 1915: 


- Taste V.—Average cost per hour of man and horse labor (1914-15). 


Rocky Greeley Fort Mor- 
Ford area | area (195 gan area 
(110farms).} farms). (66 farms). 


Cents. Cents. Cents. 
18 19 : 


LENO ESC eee rng CN a and lag Qables dik be | 10 11 10 


In working out costs, the operators in the respective districts have 
been given an arbitrary allowance of 18, 19, and 20 cents per hour 
for their work (see Table V), no charge bemg made to cover the 
general management of the farm. : 

The variation in labor rates was so slight that a uniform rate of 
20 cents per hour for man iabor and 10 cents per hour for horse labor 
might have been used to advantage in all of these sections. Labor 
rates may fluctuate greatly, but if the sugar-beet grower wishes to 
determine the cost of producing sugar-beets under new conditions it 
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will only be necessary to calculate on the basis of actual time required 
to do the work. 

The rates for horse labor were established in precisely the same 
manner as for the regular labor. It often happens that the operator 
is obliged to hire an extra team for rush work. The price which is 
paid is based usually upon the prevailing rate in the district. This 
furnished a very reliable guide for our calculations. 

Contract labor takes care of such items as blocking and thinning, 
first and second hoeing, pullmg weeds, and topping. On a few of 
these farms this work was done by the operator and his family. 
For the remaining farms, hands (often entire families) were engaged 
for the season. Fairly uniform acre rates have been established, 
though some variation may be found in comparing one district with 
another. In sections where a flat rate prevailed, the blocking and 
thinning rate was usually $6 per acre. The first hoemg cost $2 per 
acre, second hoeing $1 per acre, and the pulling and topping, together, 
amounted to $9 per acre, making a total charge of $18 per acre for 
the contract work or hand labor. 


FARM PRACTICE. 


REMOVING TRASH. 


Some preliminary work is occasionally necessary, particularly on 
fields where vine crops have been grown or where potatoes with 
luxuriant tops have been produced. It may not be possible to 
incorporate the residue with the soil; consequently this material may 
either be placed in a composite heap to decay, or burned. There 
were only two records reporting work of this character. On one 
farm, at Greeley, removing a very small amount of residue cost but 
12 cents per acre. On another, at Rocky Ford, where there was a 
heavy growth of vines to be removed, the cost was considerably 
oreater than this. The true average labor requirement for this 
operation could not be determined with the limited number of records 
available. : 

SCRAPING THE LAND. 

When new fields are brought under cultivation, some work is usually 
done with a scraper for the purpose of creating a level surface, thereby 
facilitating irrigation. Indeed, some scraping may be done occa- 
sionally on old fields in order to reduce knolls and perhaps to fill in 
low places. Im this study scraping is considered as improvement 
work. Two records on scraping were obtained, in Weld County. 
The operation was performed on one of these farms by one man and 
two horses, at a cost of $1.03 per acre, and on the other by one man 
and four horses, at $1.26 per acre. 
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FARM MANURE. 


The value of farm manure should not be based entirely upon the 
percentage of fertilizmg- constituents found therein. Especially 
is this true in the West, where with many soils the addition of humus 
is highly desirable. Indeed humus may be more beneficial to some 
of these soils than commercial plant food. Occasionally a Colorado 
beet’ grower is found who hauls manure to some out-of-the-way 
place instead of scattering it over his fields, but, as a rule, the value 
of this by-product is appreciated and a systematic effort is made to 
treat various portions of the farm in regular order. Invariably 
better yields are harvested after farm manure is applied, though it 
may not always be possible to determine the exact benefit that should 
be credited to the manure. Instances are on record where the 
yield of sugar beets has been raised from 9 or 10 tons per acre up to 
16 or 18 tons per acre, apparently entirely through the application 
of manure. The nature of the subsoil is important in this connection. 

Some of the farms, however, do not have a large supply of manure, 
and on such farms it is impossible to give each field a liberal applica- 
tion. Under such circumstances it may be advisable to supplement 
farm manure with green manure. The plan of turning under a sub- 
stantial growth of alfalfa at least once in the rotation is a feature of 
farm management which deserves more than passing attention. 
The farmer who has followed this practice knows that better yields 
result, and he therefore has sufficient reason for maintaining the prac- 
tice. To raise the standard of agricultural methods on the average 
farm in these districts the adoption of this plan is needed. There are 
several other crops which may be used for green manure. Sweet 
clover may be mentioned in this connection. 

Ninety-two per cent of the men interviewed applied manure. 
They reported, not only on the time consumed in doing the work, 
but also on the fertilizing value of this by-product. In the majority 
of cases the manure was scattered on beet land. There were 310 
erowers who followed this practice. On 22 farms the manure was 
applied to potato land, on 5 to grain, and on 1 each to tomatoes, 
cabbage, and cantaloupes (Table VI). 

In working out the labor cost for manure, a 50 per cent charge 
was made where the crop received direct benefit. If sugar beets 
were removed one crop year after the application of manure, 30 
per cent of the labor was charged against the crop. When two sea- 
sons intervened between the manuring of the soil and the production 
of sugar beets 20 per cent of the labor cost was charged to beets. 

Some hauled manure in the autumn, others throughout the winter, 
and still others in early spring, the work being done partly with 
spreaders and partly with wagons. The implements used in the > 
Rocky Ford district were not indicated on every record; hence it 
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was not possible to determine the number of men using manure 
spreaders there. Fifty-eight per cent of the Fort Morgan growers 
and 77 per cent of the Greeley farmers used spreaders. 


TaBLE VI.—Data on use of manure for three Colorado districts. 


sr Crew. Hours per acre. 

Num- | Acres | Tons BCH ACES Pale 
District. Year. | berof | ma- ee ee, 

farms. | nured.]} acre. Maris |SHrorses| SManieieerorsee merce 


Rocksye Hordes) e eee -..| 1914-15 99 Oot) S82 


1.5 2.56 | 17.67 | 34.60 $6. 64 
Rone, Morgane. oe. 2c2 aes So o|| Nias 64] 17.90 | 14.34 1.6 3.20} 15.10] 30-80 6. 26 
Creeleyenra ere ee eee eee ae 1914-15 180 | 12.80] 18.60 1.6 3.30 | 13.50] 27.70 5.61 


There was a decided lack of uniformity in all districts with reference 
to size of crew used in handling manure. One hundred and thirty- 
five growers, or approximately 40 per cent of the farms reporting, 
used one man and two horses. Rocky Ford had the largest propor- 
tion of this group. Taking all districts into consideration, there were 
51 men who used a crew of one man and three horses to haul the 
manure, and 25 who hauled with a crew of one man and four horses. 

On 105 farms an extra man was used to assist with the loading. 
The horse power was about equally divided between two, three, and 
four horse crews on these farms. : 

About 41 per cent of the land devoted to beets was manured in the 
Rocky Ford district, 47 per cent in the Fort Morgan district, and 49 
per cent in the Greeley district. Rocky Ford had the lowest average 
application per acre, while Greeley had the highest. There was a 
difference of $1.03 per acre in the cost of putting on manure between 
these two districts. The advantage for Greeley was undoubtedly 
due to the use of larger crews. 


CROWNING ALFALFA. 


It has been pointed out that the sugar beet is not grown very 
generally after alfalfa. When this plan is followed two plowings are 
frequently necessary. ‘The first operation is commonly known as 
“crowning alfalfa.’ This study contains 53 records which deal with 
crowning. On these farms only part of the beet crop followed 
alfalfa. ‘‘Crowning” is shallow plowing. In two districts this 
operation is known as “scalping the land.” The average depth 
which-was reported on these farms was about 3 inches. It will be 
seen that the plow was run deep enough to cut the alfalfa crowns 
from the long tap root. The beet growers in the Fort Morgan and 
Greeley districts, where the largest amount of this work was done, 
used a two-way plow almost exclusively. The two-way plow consists 
of two plows, only one plow being available for use at a time. It is 
possible with this type to eliminate back furrows and dead furrows, 
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and the land is left with a smooth, even surface for subsequent tillage. 
The labor requirements and the cost of this operation in 1915 are 
shown in Table VII. 


TaBLeE VII.—Data on crowning alfalfa in three Colorado districts. 


Crew. Hours per acre. 

Number | Acres ‘ 2 Total 

District. Year. of COM. SSS SS CaS ORE 
farms. | per farm. Mian 


IROCay MOR se ose tesoacaans 1915 7 


ts? 1 Bo OM Maes 26.2 $3.94 
WO MIOKEING Goss sensoueoee 1915 28 14.6 1 3.50 4.6 16.2 2.65 
Greeleyeeg rae aces eae te nme 1915 18 12.8 1 3.30 4.87 15.8 2.67 


The crowning was done partly in the fall of 1914 and partly in the 
spring of 1915. The major portion of this work occurred during the 
early spring months. There were 32 operators who used a crew of 
one man and three horses to do the crowning. On 16 farms a crew 
of one man and four horses was used. It cost $1.29 per acre more 
to do the work of crowning in the Rocky Ford district than in north- 
ern Colorado. The Greeley and Fort Morgan records did not differ 
materially in total cost for crowning. 


PLOWING. 


A limited area in these three districts was plowed during the 
autumn and early winter months. The heavier types of soil are 
benefited by exposure to the frosts of winter, and much less work | 
is required to bring them into a mellow condition when fall and 
winter plowing can be done. Furthermore, the water-holding capac- 
ity of the soil is thus increased and more moisture is stored for the 
crop the following season. The rough broken surface also has a 
chance to become partially pulverized by the repeated freezing and 
thawing which occurs throughout the winter and early spring. If 
the work is postponed until late in the season the other farm oper- — 
ations will be delayed. 

No implement has been devised that will take the place of the 
plow in the preparation of the seed bed for sugar beets. This tillage 
implement not only loosens the upper layer of soil and in turning the 
furrow slice pulverizes the particles of which it is composed, but it 
also covers and incorporates with this layer any manure that may 
have been scattered upon the field or any residue that may have been 
present at the time of plowing. 

In the three districts studied the greater part of the plowing was 
done in the early spring. Five growers in northern Colorado stated 
that this work was performed in the autumn, seven men did part of 
the plowing in the fall and completed this operation in the spring, 
while the remaining records indicated spring plowing. Usually the 
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marketing of beets continues late into the autumn months, and this 
interferes with fall plowing. More attention would undoubtedly be 
given to the latter if there were no interference with other work, such 
as digging potatoes or taking out and hauling beets from the farm. 
There are some soil types which can be penetrated very readily by 
plant roots, and such soils may not require deep plowing. However, 
there are other types which are exceedingly close in texture and do 
not afford a suitable feeding area for crops like sugar beets unless 
plowed deep. Frequently the soil carries a fair proportion of cement- 
ing material which has a tendency to hold the particles together. 
Consequently the roots do not develop rapidly and a short, stunted 
beet is the result. The ideal crop can not be produced on soil that 


Fic. 4.—Fall plowing with a two way plow in the Arkansas Valley. 


has an impervious subsurface. Deep tillage will open this layer and 
permit the plant roots to enter. An average depth of 5.8 inches was 
reached on the 104 farms reporting from the Rocky Ford district, 
183 Greeley growers averaged 8.7 inches, while the 66 Fort Morgan 
operators plowed an average depth of 8.9 inches. 

The two-way plow was used almost exclusively in northern Colo- 
rado, and it was mentioned in 41 per cent of the records from the 
Rocky Ford district (ig. 4). Sixty out of sixty-six farmers at Fort 
Morgan plowed with this type. For the Greeley area data on type 
of plow are incomplete. However, 53 per cent of all farms used the 
two-way type. The sulky plow with 14-inch or 16-inch bottom came 
second (fig. 5). Thirty-seven per cent of the Rocky Ford growers 
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did the plowing with a sulky. Other types, such as the 14-inch 
walking plow and the two-furrow gang, appeared in scattered records. 


Taste VIII.—Plowing data for three Colorado disiricts. 


Crew. Hours per acre. 
Ceo r Number | Acres Total 
District. Year. | of farms. | plowed cost per 
perfarm| Man. | Horse. | Man. | Horse. acre. 
Oca Hondas seem ee 1914-15 104 22.33 1 3.41 5.70 18.3 $2.86 
orgs Moream ass. tee . 1915 66 36.06 1 3.84 4.87 18.67 2.98 
Greeley ek Aons See se ee 1914-15 183 26.30 1 3.20 5.30 19.80 3.19 


The crews for the respective districts varied somewhat in size. 
Sixty-three per cent of the Rocky Ford growers did this work with a 
crew consisting of one man and three horses, whereas 27 per cent 


Fic. 5.—Breaking alfalfa with an ordinary sulky plow. This type in point of numbers stood second. 
On the above farm a considerable growth of alfalfa is being incorporated with the soil. 


plowed with one man and four horses. Fort Morgan reported 22 
crews with one man and three horses, 32 crews with one man and 
four horses, and 12 crews with one man and five horses. In the 
Greeley district the crews were distributed as follows: Sixty-six 
crews of one man and three horses; 80 crews of one man and four 
horses; 32 crews of one man and five horses. There were a few crews 
of odd sizes. By taking the crews according to size and combining 
these for the three districts it was found that in 1914 and 1915 154 
farmers with 1-3 crews plowed at an average cost of $2.60 per acre; 
141 with 1-4 crews at an average cost of $3.30, and 45 with 1-5 crews 
at an average cost of $3.63. 3 | 

This ‘does not necessarily mean that the large crews were less effi- 
cient than the crew consisting of one man and three horses. When the 
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operator of a farm plans to increase the depth of his plowing, it is 
usually necessary to make provision for more horsepower. With 
the four- and five-horse crews it is altogether probable that the 
plowing was done somewhat deeper than on the group of farms 
using three horses per crew. An average day’s work plowing varied 
from 1.7 acres to 2 acres for the different crews. 


DISKING. 

Occasionally some disking is done preparatory to plowing. Again, 
it is sometimes necessary to do the plowing when the soil is very dry. 
Consequently the surface may be left inalumpy condition. The disk 
harrow can be run to advantage over such fields. This plan not only 
reduces the rough surface, but it also has a tendency to bring the 


Fic. 6.—Disking land after plowing. 


soil back to the proper tilth. The disk stands second to the plow in 
effectiveness. 

The field records show that much more disking was done in the © 
Rocky Ford district than in either of the other sections under study. 
This may have been due to a heavier soil and climatic differences. — 
(This feature will be discussed more fully under irigation practice.) 
Disking was done at the same time as plowing, or later. The average 
width of disk used varied from 6.5 to 8.6 feet (fig. 6). 

The prevailing crew for disking consisted of one man and four 
horses. Forty-three growers in Rocky Ford, 15 at Fort Morgan, and 
15 at Greeley did the disking with a 1-4 crew. There were 15 farms 
at Rocky Ford that utilized a crew of one man and three horses. It 
cost 54 cents more per acre to do the disking at Rocky Ford than at 


~ 
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Fort Morgan (T able TX). The higher acre cost for the former area 
has undoubtedly been due to the fact that the disk was used more 
often there than at Fort Morgan. 


TasLE 1X.—Disking data for-three Colorado districts. 


sion Acres | Num- Crew. Hours per acre. | Total 
snp - | disked ber 5 cost 
District. Year. pene per nee per 


farm. |disked.| Man. Horse. Man. Horse. acre. 


Rocky: Hord! 24 54.2--2 1914-15 61 20. 24 


2.3 1 3.65 2.52 9.20 $1.37 
Fort Morgan ....--..- 1915 19 31.3 1.6 1 3.80 1.40 5.18 83 
Greeley 22sec 1914-15 19 22.8 . 1.16 1 3.85 1.58 6.15 98 


Occasionally extra work is done on plowed land in order to accom- 
plish some of the objects which have been referred to under disking. 
On all fall-plowed land weeds may appear early in the spring and some 
cultivation must be given in order to keep the field clean. In this 
study three farms were found that reported tillage operations not 
common to other farms. Two growers in the Rocky Ford district 
used the cultivator, followed by a clod masher. The operation was 
done in 1914 and 1915 with a crew of one man and three horses at a 
cost of 95 cents per acre. One farm in Weld County reported some 
special cultivation with a crew of one man and two horses, at a cost of 
28 cents per acre. 

LEVELING. 


To insure a uniform distribution of water, the surface of the field 
must be smooth and free from depressions. The land leveler (fig. 7) 
accomplishes this result. It takes the soil from the tops of small 
knolls and deposits the material in any slight depress‘ons that may 
exist. Some operators make a practice of leveling diagonally across 
the field, and if this process is repeated at right angles the surface is 
usually left without any serious Inequalities. However, leveling also 
serves the purpose of a float, in that it crushes many of the small clods 
that are frequently present on the recently plowed field. Ninety- 
eight per cent of the growers who are referred to in this study reported 
on leveling, hence it will be seen that this practice was almost uni- 
versal on these farms. ‘ 


TaBLE X.—Leveling data for three Colorado districts 


Num-| Acres | Num- Crew. Hours per acre. | Total 
mae = ber leveled ber : cost 
District. Year. of per nee l | per 
farms.| farm. [leveled | Man. | Horse. | Man. | Horse. | acre. 
IRGakay NOR so sec. soe 1914-15 109 22. 60 Dai 1 Sanit 2.07 7.6 $1.13 
Fort Morgan........-- 1915 65 Bo 1.76 1 4.08 133 5.4] ° .84 
Ghrecllenpeecaagaeceaeaes 1914-15 188 25. 54 owl 1 3. 87 123 ARG 75 
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The leveling was done exclusively in the spring, the operation 
preceding planting at least ten days or two weeks. The implement 
varied in width from 8 to 10 feet. To do efficient work, the leveler 
must be of suitable length and should be heavy. In the Rocky Ford 
district the leveling was done with a crew of one man and four horses 
on 84 farms; 21 farms used a crew of one man and three horses. 
One man and four horses constituted the most important crew size 
at Fort Morgan. This was also true for the Greeley area, where 146 
growers used this combination. There were 34 operators in the 
Greeley region with crews of one man and three horses. A few men 
in each of these areas used odd crews. It will be seen that the 1-4 
crew was employed on more farms than any other, indicating that 


Fic. 7.—Leveling subsequent to plowing. This operation leaves the surface of the field in a smooth 
condition, and a uniform distribution of water is thereby made possible. 


leveling is heavy work, demanding a strong team. Under average 
conditions an ordinary crew will level from 10 to 13 acres in a 10- 
hour day. 


HARROWING. 


Ninety-nine per cent of the growers included in this study used 
the spike-tooth harrow. The spike tooth not only has a pulverizing 
action on the soil, but it also has a slight leveling effect. On many 
farms it is customary to plow and harrow alternately from the 
beginning of the work until the entire field has been completed, 
harrowing ‘‘up to the plow” each night. Afterwards the beet land 
may be harrowed two, three, or more times at intervals of a week or 
10 days. The harrowing season extended from March to May. 
The harrows used varied in width from 9 to 16 feet (fig. 8). 
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TasLE XI.—Spike-tooth harrowing data for three Colorado districts. 


5 Crew. Hours per acre. 
Num- noe © ue P Total 
District. Year. Dee rowed | times cost 
farms es q oat Man. Horse. Man. Horse. acre. 
Ivock yeh ordseeees 2 1914-15 109 22. 93 3. O2 1 3.54 2.74 OEY $1. 46 
Fort Morgan.......-.- 1915 66 36.8 335 1 Soil 2.3 8.4 1.36 
Greeleyecs sce cnse Hee 1914-15 191 25.9 2. 76 1 Bhs f557/ 1.8 6.17 1. 02 


For all districts nearly all harrowing was done either by one man 
and four horses or one man and three horses. In the Rocky Ford 
district 58 per cent of the growers reporting on this operation used a 


Fic. 8.—Harrowing with the spike tooth is one of the common operations in fitting theland for sugar beets. 


1-4 crew. At Fort Morgan the percentage for this crew was 71, 
while in the Greeley district it was 56. The 1-3 crew was used by 
37 per cent at Rocky Ford, 30 per cent at Fort Morgan, and 39 per 
cent at Greeley. There were a few crews smaller and a few larger 
than these two. The Fort Morgan group did more harrowing than 
the Rocky Ford group and the average cost per acre was 10 cents 
lower in the former in 1915 than in the latter in 1914 and 1915. 
Greeley farmers had. the lowest cost per acre for spike-tooth harrowing, * 
but went over.the beet land fewer times than did the men of either 
of the other areas. A day’s work with the spike-tooth harrow with 
an average crew varied from 12.8 to 15 acres. 
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_ The spring-tooth harrow was operated on relatively few farms in 
the Rocky Ford and Fort Morgan districts, but enough growers at 
Greeley used this implement to afford reliable data. The spring- 
tooth is an excellent implement with which to loosen up fall-plowed 
land. Land plowed in early spring, which has been partially worked 
and has been packed with a few heavy rains, can also be brought 
into proper condition with a spring tooth. Inasmuch as only a 
small amount of plowing is done here in the autumn, it is highly 
probable that the spring-tooth was operated for the latter purpose. 
_ According to these records the season for spring-tooth harrowing 
extended from March to May. The average implement was 6 feet 
in width (Table XII). 


TaBLE XII.—Spring-tooth harrowing data for three Colorado districts. 


Num- Crew. Hours per acre. 


ALR Num-{ Acres | ber Se es Ee youd 
District. Year. | ber of |harrowed| times |_ per 
farms. | perfarm.| har- $ 5; 
Ome Man. | Horse. | Man. | Horse. | acre. 
ROCkyeHOrdases=s—- 2 1914-15 5 13.7 2 1 3.4 3. 42 11.4 $1. 76 
iortyMorgameess ssa. 1915 10 17.0 1.8 1 4.2 253 9.8 1.52 
Greeleys-eeeea nee 1914-15 62 21.05 1. 56 i 4.0 nevi 7.0 1-11 


On the Rocky Ford and Fort Morgan farms the beet land was 
spring-tooth harrowed approximately twice. Greeley farmers aver- 
aged one and one-half times. In the latter region 54 growers used a 
crew of one man and four horses. It will be observed that the cost 
per acre for spring-tooth harrowing was slightly more than the cost. 
for similar work with the spike-tooth. Since the number of farms 
reporting from the Rocky Ford and Fort Morgan areas is small, it 
would be unfair to make a direct comparison with the Greeley group 
where the larger number obtains. Under average conditions 8 acres 
appears to be about the usual area covered per day with the sprine- 


tooth. 
ROLLING. 


The roller not only serves_a useful purpose in reducing clods or 
tumps in a dry soil, but also is valuable in packing the loose surface 
soil and in restoring connection with the supply of moisture in the 
subsoil. Only 17 per cent of the growers did rolling in the prepara- 
tion of the seed bed. The majority of these were found in the 
Greeley district. At times the roller may be serviceable in producing 
a smooth surface tor the drill. 
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The corrugated roller was used principally by Greeley growers. 
This implement varied in width from 8 to 9 feet and was operated 
on 29 Greeley farms by crews of one man and two horses, and on 16 
farms by crews of one man and four horses. One man used a 1-3 
crew. From 11 to 16 acres constituted a day’s work with a roller 

(Table XIII). 


TABLE XIII.—Rolling data for three Colorado districts. 


INTIS ores um- Crew. Hours per acre. | Total 
District. Year. | b ae rolled paver a es 
farms. | P& farm. rolled. | Man. Horse. Man. Horse. acre. 


Riockyehordissse en. 1914-15 14 24.2 1. 46 


1 Opa TAO Bu £0. 60 
Fort Morgan.......... 1915 2 10.0 1.00 1 2.00 60 1.3 26 
1 2.70 | 77 2.15 .39 


Greeleyeassssere came. 1914-15 46 24.05 1.10 


CLEANING DITCHES. 


< 


Cleaning the laterals that connect the fields on the farm with the 
main canal is usually considered a special task, otherwise this work 
might be included under urigation. During the irrigation season silt 
is deposited in the main laterals as well as in the distributing ditches. 
Dust and dead weeds may accumulate in the distributing canals 
during the winter months. Frequently also, weeds make such 
vigorous growth in the ditches that cutting them with a scythe and 
clearing them away becomes necessary. In order, therefore, to 
insure rapid delivery of water when the crop requires it, some work 
must be devoted to cleaning ditches prior to the first run in the canal. 
On many farms the cleaning is done with man and horse labor, while 
in some cases man labor only is expended. 

Fifty-four per cent of all farms reporting on the field operations 
did the cleaning by hand (Table XIV). For the majority of the 
farms in this group cleaning was done once during the season, although 
afew men cleaned twice. Consequently, the averages which are given 
for the respective districts indicate slightly more than once over. 
This operation began early in the spring and extended almost to the 
end of the irrigation season. The greater part of the cleaning was 
done during the month of May or early in June. There were special 
instances where it was expedient to do some cleaning throughout the 
summer months. Rocky Ford growers put much more time on the 
cleaning than was expended at Greeley or Fort Morgan. The highest 
acre cost was reported from the former area. Considerable varia- 
tion was found in the number of acres cleaned per day. The average 
area covered per day for the Rocky Ford area was 5.1 acres, for 
Greeley 9 acres, and for Fort Morgan 12 acres (fig. 9). 

69805°—18—Bull. 726 4 
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TasLE XIV.—Cleaning data for three Colorado districts (work done by hand). 


Acres | Number 
cleaned times Number 
perfarm.| cleaned. 


Hours Cost per 


ore = Number 
District. Year. ofmen, | peracre.| acre. 


of farms. 


RVOCKsy SE ORG ee a2 se eee ee ee 1914-15 52 22.75 1.21 1 2.37 $0. 43 
INO AMONG Seo sascsescaseosdes | GS) 42 37.97 1.09 1 -91 5 lt 
Greeley sek et Gh nane mor eee eis 1914-15 107 25.6 - 1306 1 1.12 223 


TABLE XV.—Cleaning data for three Colorado districts (work done by man and horse 


labor). 
Tam: Crew. Hours per acre. 
Num- | Acres Mer ae Total 
District. Year. | ber of | cleaned nee cost per 
arms, | per farm c 


HVOCKsyaHhOrnda=: ae ees 1914-15 55 25.2 1.44 1.6 2.49 1.73 2.990 $0. 60 
Fort’ Morgan -—-/.._ = - 1915 56 37.953 1.44 1.62 3.12 94 2.07 41 
1.34 3. 24 23 - 63 oleh 


Gnreeleyasses- ea --| 1914-15 3) 28.9 1. 04 


Fig. 9.—Removing silt from an irrigation ditch. In order to insure rapid delivery of water when the 


crop requires it, some work must be devoted to cleaning ditches a few weeks prior to the first run in 
the canal. ; 


On farms where the canal and distributing laterals are accessible 
to horses, silt and other débris that have been deposited can be 
loosened with a plow and the accumulated material can be removed 
with a home-made V ditcher (fig. 10). By using horses much more 
work usually can be done within a hmited period than by hand, 
though it does not necessarily follow that the work can be accom- 
plished at a lower cost. Where equal amounts of work are involved, 
the combined crew will undoubtedly have the advantage. The 
three districts were represented by approximately equal numbers of 
men who did cleaning with a combined crew. Cleaning was done 
practically 13 times at Rocky Ford and Fort Morgan. Greeley 
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erowers averaged slightly more than once over. In this practice. 
there was also a marked difference in the area ditched per day— 
from 8.3 acres in the Rocky Ford district to 34.6 in the Greeley area. 
Manifestly, the cost per acre for each district is directly related to 
the amount of work done per day. It should be noted that during 
certain seasons much more ditch-cleaning work is necessary in some 
_ districts than in others. Out of 164 growers reporting, 44 used crews 
made up of one man and, two horses, 40 employed crews of two men 
and, three horses, 22 indicated the use of one man and three horses, 
and 19 had crews of two men and two horses. The records do not 
indicate that the crew size increased or decreased the cost per acre 


Fic. 10.—Removing silt and other débris with a homemade V ditcher. It will be seen that the deposit 
of silt was first loosened with a plow. 


for cleaning. Where high costs are shown it simply means that more 
work was necessary there to place the ditches in good condition. 
Tn comparing hand labor with hand and horse labor in ditch cleaning, 
it must not be assumed that the lower cost for the former justifies 
a recommendation that the work always be done by hand. It is 
probably true that effective work with a plow and V ditcher one season 
will enable the grower to handle the situation: by hand the succeeding 
season. 
PLANTING. 

Planting practice was uniform throughout the three districts. 
As a matter of fact this operation does not vary much, no matter 
what the conditions. The four-row beet drill is an implement 
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common to all beet-growing areas of this country, and it is everywhere 
used in about the same way. To insure good work with the planter, 
the surface of the field should be smooth and free from any large 
clods, and the soil ought to be firm enough to enable the operator to 
manipulate the drill readily, otherwise the drill wheels will sink and 
the seed can not be planted at an even depth. If these essentials 
are obtained, straight rows can be made, which are not only pleasing 
to the eye and give the owner a sense of gratification as the season 
advances, but also make it easier for the driver to operate the culti- 
vator, especially while the plants are small. Thus the stand is not 
impaired by having some of the beets cut out with the cultivator 
knives. The rows averaged 20 inches apart in the Fort Morgan 
district, approximately the same in the Greeley district, and at 
Rocky Ford 19 inches. Some of the Greeley farmers made a practice 


Fic. 11.—Planting beet seed with a four-row beet drill. The marker to the right makes a line that serves 
as a guide for the driver. Furrowing-out shovels are also attached to this beet drill. 


of planting wide and narrow rowsin pairs. The usual distance apart 
for these pairs was 16 and 24 inches. Such an arrangement not only 
provided a set of wide rows in which to drive the horses when culti- 
vating, but also furnished more space for irrigation ditches (fig. 11). 

The dates of planting in the Rocky Ford district varied from April 1 
to June 15, at Fort Morgan from May 10 to June 22, and at Greeley 
from April 1 to June 20. These dates included the very early and 
very late planting. There was a little replanting in each district, 
which undoubtedly had a tendency to carry the latest date of planting 
somewhat beyond the customary limits. Under normal conditions 
planting in all of these areas is quite general during the latter part of 
April and early in May (Table XVI). 
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Taste XVI.—Planting data for three Colorado districts. 


“Trew. . 
: Nate hese Crev Hours per acre Total 
District. Year. | ber of | planted cost 
farms. | perfarm. MEPL EGrses NEAT Horse, |Peracre- 
IROOM WORE ooskoces see 1914-15 109 23. 02 1 2 1.14 2.30 $0. 44 
WOH MORIN. bo socedcqausesae= 915 66 37.2 1 2 1.03 2.09 : 
Greeloyisescnes core nek eee 1914-15 195 25. 66 1 2 1.06 PAB 43 


It has been customary in these areas to use approximately 20 
pounds of seed per acre. Recently, owing to the scarcity of beet 
seed the amount used has been reduced considerably. It has been 
found that a seeding of 10 to 12 pounds per acre gives very satisfactory 
results, provided soil conditions are right. Planting was done 
universally by one man and two horses. Growers in these three 
districts averaged nine to ten acres per day. The cost for planting 
in 1914 and 1915 was practically identical for the three districts. 


ROLLING BEETS. 


The practice of rolling has been discussed in part in connection 
with the preparation of the seed bed. However, the practice of 
rolling beets was considered important enough to be considered 
separately. This operation is performed after the seed had been 
planted and many of the young plants have begun to appear. Light 
showers occur frequently at this season of the year and the soil has a 
tendency to become baked. When this condition is pronounced, the 
young plants may be prevented from coming through and a poor 
stand will be the result. Some growers make a practice of harrowing 
in order to restore the surface mulch, but if the field is rolled, the 
crust can be broken and the beet plants will not be checked in their 
growth. Rolling at this period may also put the soil in better condi- 
tion for bunching and thinning. Furthermore, rolling promotes 
capillary action, which is very essential to rapid growth. In these 
three districts the rolling after planting was done almost exclusively 
with a corrugated roller (fig. 12). 

On some farms this work was done before thinning, on others 
after thinning and blocking. Rolling packs the soil about the beet 
and facilitates recovery of the plant after being disturbed with the 
hoe or by hand. Moreover, bunching with a hoe creates a small 
ridge between the rows, and if this is made smooth with a roller, the 
cultivator can be guided more readily. The Fort Morgan and Greeley 
growers averaged a little more than once over; the Rocky Ford growers 
one and one-fifth times over. The rolling was done almost entirely 
with crews of one man and two horses. The cost for this operation 
in 1914 and 1915 was somewhat lower than that for rolling in seed bed 
preparation (Table XVII). 
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TABLE XVII.—Rolling beet data for three Colorado areas. 


Nee | cres Num- Crew. Hours per acre. | Total 
District. - Year. | berof| Tolled ve i ee COS 
farms Pee Mes per 
farm. |rolled.| Man. | Horse. Man. Horse. acre. 
Rocky; MOrd + == 22 -s-ce 1914-15 74 22.4 UL 7A 1 2a! 0. 97 745 AI $0. 38 
Fort Morgan..-..-.--- 1915 20 16.9 1.05 1 Dank: UE 1. 56 sail 
Greeley. -us2osesse ees 1914-15 96 24. 28 1.18 1 2.26 1-01 2e2 . 43 


CONTRACT LABOR. 
The hand work on sugar beets includes blocking and thinning, 


two regular hoeings, occasionally a third hoeing with some weeding, 
and pulling and topping. These operations, taken collectively, are 


Fig. 12. Rolling sugar beets. Rolling not only breaks any crust that may exist, but it also firms the 
soil and thereby facilitates blocking and thinning. 


known as contract labor. The blocking is done with a hoe. The 
beet seed is drilled in a continuous row and after germination takes 
place more plants are usually present than are necessary to insure 
a good stand. By blocking or chopping out the surplus plants with 
a hoe, small bunches containing three or more beets are left 10 to 
12 inches apart in the row. The thinning of the bunches which 
follows is done by hand. In addition to blocking, the operator cuts 
off any weeds left by the cultivator. The manner of performing these 
operations is described in the following rules and regulations govern- 
ing hand work, from sample contract, 1915: 
Bunching and thinning.—This work must be commenced by the contractor just as 


soon as the beets show four leaves and the grower has them cultivated, and must 
be completed as rapidly as possible in the following manner, to wit: Beets to be 
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thinned from 7 to 10 inches apart, leaving only one plant in each place; no double 
beets shall be left. This work must be done so that. the land will be entirely free 
from weeds. 

Second hoeing.—This work must be commenced by the contractor as soon as the 
thinning is completed and the grower has finished the second cultivation by hoeing 
a little deeper than the first hoeing, killing and removing all weeds, and removing 
any double plants that may have been overlooked in the thinning. The grower 
must keep the crop cultivated so that at least 10 inches of the center of the row remains 
clear of all weeds and foul growth up to the time of the third hoeing. 

Third hoeing.—A third hoeing must be given the beets by the contractor, and in 
addition to such third hoeing any and all further hoeing necessary to keep the beets 
free from weeds until harvest of the beets is commenced must be done by the con- 
tractor, and in the event of the beets having grown so large that a third or further 
hoeing would injure them, then all weeds that grow up to the time of the com- 
mencement of harvest must be removed by hand, as the beets must be kept free 
from weeds at all times until harvested. 


Blocking and thinning.—For the early plantings, the blocking and 
thinning may begin in the latter part of April. Under normal con- 


Fig. 13.—Bunghing and thinning. 


ditions the contract labor should be well under way by the middle 
of May. For the late plantings, or fields that may require replanting, 
the time for blocking and thinnmg may extend to the middle of 
June. This work was done in the Rocky Ford district almost entirely 
on a contract basis. There were but two men in this region who 
did their own hand work. The blocking and thinning on these 
farms required 30.8 hours per acre and cost $5.54. There were 23 
growers at Fort Morgan who handled either a part or all of their 
own blocking and thinning, while the Greeley list afforded only 28 
records on this operation. The Fort Morgan growers spent 28.6 
hours per acre in blocking and thinning, involving a cost of $5.44 
per acre, in 1915, while the Greeley growers had an average labor 
requirement of 25.4 hours per acre, with a cost of $4.83 per acre, in 
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1914 and 1915. The usual contract price for the blocking and thin- 
ning in northern Colorado during 1914-15 was $6 per acre (fig. 13). 
It will be seen that the estimated cost for those farms where the 
operator did this work himself was somewhat lower than the con- 
tract price. This was also true of hoeing. | 
Hoeing.—There were 28 farms in the Rocky Ford section, 23 at 
Fort Morgan, and 32 at Greeley that reported on hoeing practice. 
Practically two hoeigs were given in addition to the blocking. It 
required 10.2 man-hours per acre. to do the hoeing on the Rocky 
Ford farms in 1914 and 1915, and the cost was $1.84 per acre. The 
Fort Morgan growers spent 12.2 hours per acre in 1915, involving a 
cost of $2.33, while at Greeley, in 1914 and 1915, 10.9 hours per 
acre were consumed in doing the hoeing, and the cost was $2.07. 


Fic. 14.—Hoeing beets. This work must be commenced by the contractor as soon as the thinning is com- 
pleted and the grower has finished the second cultivation. 


The contract acre rate for the second and third hoeings at Greeley 


and Fort Morgan was $2 and $1, respectively. It will be observed 

that the estimated cost for hoeing was much less than the contract 

labor rate. The time for hoeing extended from May to August 

(fig. 14). 
CULTIVATION. 

As soon as the plants show four leaves, before blocking and thin- 
ning, the first cultivation is given (Table XVIII). The cultivator is 
equipped with L-shaped knives for cutting a small amount of earth 
away from the row (fig. 15). A small duck foot is used to stir the 
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TasBLeE XVIII.—Cultivating data for three Colorado districts. 


Acres | Num- Crew. Hours per acre. Teta 
Num- culti- ber Hae 
District. Year. | ber of | vated .| times OE 
farms. Mor culti- | wan. | Horse. | Man. | Horse. | acre 


farm. |‘vated. 


Rocky shordes-o--- 5 1914-15 110 22.90 5. 54 


1 1.96 6. 54 12.8 $2. 46 
Hort Morgans-c2 42 2-= 1915 66 36.9 5. 09 1 2.00 4,94 9.89 2.03 
Greeley. 2 Beenie tste ne psieric 1914-15 195 26. 09 4.31 1 2.00 4.85 9.35 1.95 


soil between the rows. All of the small weeds outside of the row 
are cut off at the first cultivation. The object usually is to make a 
mulch of granular soul, which checks the upward movement of 


Fia. 15.—Giving the first cultivation. This work is done as soon as the plants show four leaves. 


moisture, but does not blow readily. On some farms the disk 
cultivator is used for the preliminary work. The dates of cultiva- 
tion varied for the majority of operators from May to July. On 
some farms work on late beets ran into August. It is customary in 
these three areas to give from three to five cultivations per season. 
The Greeley growers averaged slightly more than four times in 
cultivating the beet crop in 1914-15 (fig. 16). 

All of the farmers reported on this operation. The common-field 
crew required in handling the ordinary 4-row cultivator consisted of 
one man and two horses. There were a few operators who culti- 
vated with a one-man-one-horse crew on small tracts. The cost per 
acre was approximately $2 for the Fort Morgan and Greeley areas, 
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while in the Rocky Ford region it was about $2.50. A day’s work 
with a cultivator varied on the average from 8.4 acres in the Rocky 
Ford district to 8.8 acres in the Greeley district. 


TABLE XIX.—Furrowing data for three Colorado districts. 


Acres | Num- | Crew. | Hours per acre. 
| Num- fur- ber | | Total 
District. Year. | ber of | rowed | times | ee 


| farms. | aoe eae, Man. Horse. | Man. Horse. acre. 


Rocky Ford ......-.-- | 1914-15 66 


5. 80 $1.11 
Fort Morgan. -__...__- | 1915 66 | 2. 0S -42 
Greeley-.5-2 22. SiS 1914-15 195 | 2. 94 268. = 


Fig. 16.—Cultivating sugar beets- 


Kighty-eight per cent of the growers reported on furrowing, or : 
preparation for irrigation. In the Rocky Ford district the operators ; 
furrowed approximately three times, one furrowing coming early, 
immediately after planting. There was an intermediate furrowing 
and a third after cultivation had ceased. Cultivating the land after 
‘an irrigation necessitates a repetition of the furrowing. In northern 
Colorado furrowing was done almost entirely after the last cultiva- 
tion. This operation required, in general, a crew of one man and 
two horses. The variation in cost in 1914 and 1915 shown in Table 
XIX is mainly due to variation in the number of times the fields 
were furrowed. A day’s work furrowing ranged from 9.4 acres to 
10 acres as averages for these groups. 

3 
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SLEDDING. 


Sledding is an operation which was common in the Arkansas 
Valley only. The operation was performed with a homemade sled 
consisting of two small logs held together by crosspieces. These 
logs are just far enough apart to span a pair of furrows, each log, 
when the sled is running, crushing any clods or lumps that may be 
in its furrow and leaving the surface smooth (fig. 17). Thus, when 
the water is turned into the furrow it passes rapidly from one end to 
the other and a uniform distribution is secured. Sixty-eight growers 
reported on sledding in 1914 and 1915. The fields were gone over 
twice during the season, once for the first irrigation and once later. 


Fia. 17.—Sledding out prior to irrigating the young sugar beets. This insures a more rapid movement 
of the water and assists in obtaining a more even distribution of water in the soil. 


The crew on many of these farms consisted of one man and one 
horse. A few growers used one man and two horses. Sledding 
required 2.2 man-hours and 3.5 horse-hours per acre, and cost 75 
cents per acre. These growers averaged 9.3 acres per day sledding. 


In the other districts small logs sometimes were attached to the 


shovels on the cultivator and the sledding was done simultaneously 
with the furrowing out. | 
IRRIGATION. 


It has been pointed out that there is a slight difference in climatic 
conditions between the Arkansas Valley and the northern and eastern 
areas of the State. It is customary to irrigate early in the season in 
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the Arkansas Valley (fig. 18). This means turning the water into the 
field immediately after planting. On some farms, however, it is the 
practice to irrigate the land in the autumn (fig. 19). 


Fic. 18.—Showing irrigation water in rows that were made smooth and even with the aid of a sled. 


ei ee, 


Fie. 19.—lrrigating sugar-beet land in the autumn. The moistened soilresponds more readily to the 
action of frost than dry soil. 


The available supply of water in this region depends largely upon 
the water stored in reservoirs for irrigating sugar beets. Ordi- ; 
narily the rivers do not carry much water that can be utilized for 
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irrigation after July 1. From 12 to 20 inches of water is used upon 
the beet crop. 


TaBLE XX.—Irrigation data for three Colorado districts. 


Acres | Number iNT ber Man - Cost 


slaias : Number | ;.-- = 
District. Year. irrigated | times hours 
of farms. per farm. irrigated. of men: permacres | Dc aene. 
Rocks onder emer c erseae eros 1914-15 110 22.9 3.58 1 8.7 $1.57 
INO Py INLOSBN e cag aanncasesuecr sad 1915 66 36.7 2. 49 1 7.79 1.48 
Ges scbascat cous csup ee UneE sees 1914-15 192 25.79 2.96 1 8.5 1.62 


Practice records on irrigation were obtained from 368 growers 
(Table XX). In the Arkansas Valley the time for irrigation varied 
from April 15 to September 10, while in northern Colorado the initial 


Fia. 20.—Irrigating sugar beets in the Greeley area. The method of distributing water is shown in this 
illustration. 


irrigation was given July 1 and the final work was completed September 
30. Greeley growers averaged three irrigations for the season, Fort 
Morgan operators two and one-half, and the Rocky Ford area three 
and one-half. There was little variation in the labor requirements or 
the final costs for this operation in 1914 and 1915. A day’s work of 
eight hours amounted to 3.5 acres in the Greeley area and 4.1 acres 
in the Rocky Ford district. This would mean irrigating from 10 
to 12 acres in 24 hours. Water is usually run continuously day and 
night and is given more or less attention throughout the run (fig. 20). 


LIFTING, OR PLOWING OUT. 


Lifting, topping, and hauling are three operations which go hand 
in hand. Lifting involves loosening the beets in the soil so that they 
can be taken out readily by hand and thrown into piles. Two types 
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of pullers or lifters were used in these districts. One, known as the 
“crotch” or “‘straddle puller,” has two shafts, with special points 
which pass on either side of the row.. The other type is known as the 
‘“‘side puller” and has only one shaft with a single point. In both 
cases only one row is pulled at a time (fig. 21). Lifting or pulling 
coincides with the harvesting dates (Table XXI). During the two 
years of this investigation (1914 and 1915) harvesting in the Rocky 
Ford district ran from September 1 to December 15, at Fort Morgan 
from September 20 to November 20, and at Greeley from August 25 
to November 26. Occasionally unfavorable weather occurs during 
the harvest period and this has a tendency to delay or prevent 
harvesting. 


Fig. 21 .—Plowing out sugar beetsin the Fort Morgan district. On 46 farms the crew for this operation 
consisted of one man and four horses. 


TaBLeE XXI.—Lifting data for three Colorado districts. 


Crew. Hours per acre. 
ize Num- Acres eee os Total 
District. Year: | beriof | litted? 4) =a a | ae eee (COS bbe 


farms. |perfarm.| yan | Horse. | Man. | Horse. | 2¢7¢- 


UOC Kye HOnG tesa assert eee 1914-15 106 22.95 3. 42 5.54 18. 43 $2. 84 


1 
OTUs MOGSan eee eee ere ae 1915 66 36.7 1 3. 00 4.09 12 10 2.11 
Greeleyerns ese ee eee eee 1914-15 195 25.76 1 3. 05 5.12 15.54 2. 68 


There was considerable difference in each area in the number of 
horses used to do the lifting. In the Rocky Ford area on 52 farms 
a crew of one man and three horses did the plowing out; on 46 farms 
one man and four horses; and on 6 farms one man and, two horses. 
In the Fort Morgan district the farms reporting were about equally 
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divided among these three crew sizes. Greeley growers favored the 
1-3 crew, 129 farmers reporting this size; 38, the 1-4 crew; and 28 
the 1-2 crew. A few crews of odd sizes were used. 

The number of horses used in plowing out beets is determined 
largely by the type of soil, and by the climatic conditions at the time 
of harvest. A day’s work with the lifter varied from 1.8 to 2.2 acres. 


TOPPING. 


Fifteen per cent of the farmers reporting did a part of the topping 
themselves and gave estimates on this operation. The work was 
done from the latter part of August to the middle or latter part of 
December (fig. 22). The estimated labor costs for topping in 1914 
and 1915 were much lower for all districts than the rates charged 
under the contract method. In the Rocky Ford district 25.8 man 


Fic. 22.—Topping sugar beets. It is stipulated that the tops shall be cut off squarely just below the 
crown at the base of the bottom leaf. 


hours were expended in topping an average yield of 11.2 tons per 
acre, in the Fort Morgan area 30.4 hours for a 13.4-ton yield, and 
at Greeley 25.1 hours for a yield of 14.2 tons per acre. The cost for 
these few farms varied from $4.64 to $5.78 per acre. The contract 
price for pulling and topping in the Greeley and Fort Morgan dis- 
tricts was $9 per acre. The prevailing price for man labor is much 
higher during the harvest season than at other seasons of the year. 

Taking all items into consideration, the hand labor received $18 
per acre plus an additional 25 cents per ton for each ton in excess of 
an average yield of 12 tons per acre. 

Following are the rules and regulations governing pulling and top- 
ping in the areas covered in this study: 


The work must be done just as soon as the grower receives orders from the com- 
pany to dig his beets. The plowing out shall be done by the grower. The beets 
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must be pulled by the contractor, and cleaned of adhering dirt by knocking the beets 
together or otherwise as pulled, and throwing them into piles. The ground on which 
the beets are to be piled must be cleaned off and leveled down by the contractor, 
so that the grower may fork the beets into the wagon free from dirt, rocks, leaves, 
or other trash. 

The beets shall be topped by the contractor in the following manner, to wit, by 
cutting off the tops squarely just below the crown at the base of the bottom leaf. 
Knives shall not be used for lifting beets, but hooks may be used, provided they are 
properly driven into the top of the crown of the beet only. 

All tools for hand work shall be furnished by the grower. 

All cultivating, irrigating, plowing out, and loading shall be done by the grower, 
unless otherwise agreed upon. 

All beets left in the field over night must be protected properly from frost by the 
contractor by covering the piles with beet tops, the tops to be removed by the grower 
before beets are loaded. 


Fic. 23.—Sugar beets piled at a loading station. Surplus beets are sometimes thrown into large piles at 
the receiving stations, and these are then reloaded when the supply from the field is curtailed by bad 
weather or otherwise. 


The grower reserves the right, in the event the hand work is not done properly or 
with sufficient rapidity by the contractor that the crop would thereby suffer, to 
engage additional help for doing the work as cheaply as practicable under existing 
conditions, and to deduct the expense of the same from this contract, it being agreed 
and understood, however, that in the event of any dispute arising between the grower 
and contractor as to the interpretation of the above rules, as to the manner in which 
the work is being done, or as to the necessity of additional help, the agricultural 
superintendent or field man of the company shall act as referee, and his decision shall 
be final and binding on both the contractor and grower. 


PITTING SUGAR BEETS. 


During the harvest season beets are sometimes taken out much 
more rapidly than they can be received by the sugar company. It 
is therefore the custom to put a portion of the crop in pits during 
this period. Pitting was found to be much more common in the 
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Arkansas Valley than in northern Colorado. In the latter district 
surplus beets were thrown in large piles at the receiving stations and 
loaded at times when the delivery from the growers was slack (fig. 23). 
In the Arkansas Valley when beets are held in the field they are 
placed in a cone-shaped pile and are covered with a small quantity 
of earth to prevent freezing. As soon as the beets have all been 
harvested and available supplies have been sliced, the growers are 
called upon to deliver their pitted beets. Inasmuch as this opera- 
tion ‘required extra labor, the sugar company paid an additional 
premium of 75 cents per ton over and above the regular market price. 

Twenty-eight growers reported on pitting beets in the Rocky Ford 
district. ‘These men cared for 6.6 acres per farm in this way. The 
average yield for this area was 13.2 tons per acre. Man labor only 


Fic. 24.—Leveling a strip of land upon which topped beets are to be piled. The contract requires the 
man who is engaged to do the hand labor to clean off and level the ground so that the beets may be 
thrown into the wagon free from dirt or trash. In this case the operator did a large part of the hand labor. 


was involved, the cost per acre approximating $1.30 in 1914 and 
1915. On some farms it is necessary to use horses to haul beets to 
the pit. There were three records reported from the Greeley area 
and a like number from the Fort Morgan district. Both man and 
horse labor entered into this work. The cost varied from $1.83 per 
acre at Greeley to $2.80 per acre at Fort Morgan. 


LEVELING FOR BEET PILES. 


Within recent years a large number of farmers have adopted the 
practice of using a V leveler for the purpose of making a smooth 
strip of soil upon which to throw the beets. Where no leveling is 
done, small clods and beet tops will be taken up when the sugar 
beets are loaded on the wagon. Leveling removes a part of this 
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trash. Only a few growers, however, reported on this operation. 
This work in a number of cases was included with the lifting of the 
crop, and on other farms the contract laborer was required to do 
this work with a garden rake as a part of his contract labor. The 
number of records obtained was not large enough to warrant any 
definite conclusions with reference to the time consumed or the cost 
per acre. A span of horses with a V-shaped leveler can prepare 
sufficient space for several rows of beets in a short time (fig. 24). 


HAULING. 


It has been pointed out that hauling is done at the same time as 
the lifting and topping. Ninety-six per cent of the growers included 
in this investigation gave information on hauling; the remainder of 


Fic. 25.—Loading sugar beets with fork from small piles in field. 


these growers hired hauling done by contract. Heavy wagons were 
used, equipped with strong, well-built beet boxes of special type 
(figs. 25 and 26). The loading was done with forks or by hand. 
Rain occasionally leaves the ground heavy and makes it necessary 
to use an extra team. In cases in which the crop was delivered 
directly to the cars at the loading station, no hand labor was required. 
The unloading at the beet dump was done mechanically (figs. 27 and 
28). 

In the Rocky Ford district 22 growers marketed the beets with a 
crew of one man and two horses, while 67 growers utilized a 1-4 
crew. In the Fort Morgan area 43 operators used a crew consisting 
of one man and two horses, while 13 growers hauled with a crew 
of one man and four horses. The Greeley area, which furnished 
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the largest number of records, had 126 growers who reported a crew 
of one man and two horses, 46 reporting one man and four horses, 
and 8 reporting one man and three horses. A few odd crews were 


Fic. 26.—Hauling sugar beets from the field. When the soilis soft an extra team is used to assist in getting 
the load to a solid road. 


Fic. 27.—Unloading beets mechanically. This type of machine is known as the rocker dump. 


reported. There was a variation in cost from $5.64 per acre, which 
was the average for the Fort Morgan list of growers in 1915, to $6.86 
per acre for the Rocky Ford group in 1914 and 1915 (Table XXII). 


re 
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TaBLE XXII.—AHauling data for three Colorado districts. 


| 


| Num- | Acres | Tons Dis Average crew. | Hours per acre.| Total 

District. Year ber | hauled | hauled | tance cost 

of per per | hauled per 

| farms. | farm. acre. ‘| Man. | Horse.| Man. | Horse.| acre. 
| j= ee ee [let aE Se 2 Se ee ee eee 

| Miles 

Rocky: Ford ....-..- 1914-15 | 107 | 22.84} 13.07 1.81 Bel 3.56 | 13.61] 44.11 $6. 86 
Fort Morgan. ..-..-- 1915 66 | 35.58 | 13.94 1.8 1.07 2.59 | 12.34] 30.01 5. 64 
Grecieyeern— === 1914-15 | 184 | 25.56] 15.35) 1.54 1.00 2.538 | 13.03 | 32.44] 6. 05 


Distance of hauling and its relation to cost.—It is generally conceded —_- 
that the distance from the loading station is an important factorin ~ 
determining cost. The records for all districts were sorted upon the 
basis of distance, and the average cost per ton for the several groups 
was computed. = 


~ 


Fic. 28.—Showing device at loading station for removing the soil that sifts through the sieve as the beets 
pass from the wagon to the car. 


TABLE XXIII.—Relation of distance from loading station to cost of delivering the 
sugar beet (1914 and 1915). 


Number Average 
Distance (miles). of SS SS 


The significance of this study may be seen by comparing group 1 
with group 3. Hauling an average distance of 2.6 miles in comparison 
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with an average distance of 0.8 mile increased the cost 15 cents per 
ton. If the grower obtained an average return of 12 tons per acre, 
this difference would make a total increase of $1.80 per acre. As 
the distance increased, the cost per acre increased throughout all of 
the groups. Only two records were obtained in group No. 5, hence 
it would scarcely be fair to compare this group with No. 1, in which 
93 men reported on hauling a distance of approximately 1 mile. It 
may be observed, however, that the average cost for group 5, with a 
12-ton yield, would be $3.36 per acre more than the cost involved in 
hauling beets under the conditions stated for group No. 1. 


COST OF PRODUCING SUGAR BEETS. 


The total cost figures were classified and compiled under three 
distinct divisions, viz, (1) labor, (2) materials, and (8) other costs. 
In computing the various costs a weighted average was used. The 
cost per acre was found by dividing the total costs by the number 
of acres grown, and the cost per ton by dividing by the total num- 
ber of tons produced. 

LABOR COSTS. 

The operators’ labor, horse labor, and contract labor, when added 
together, gave the total labor costs for the respective districts in 
1914 and 1915. This also includes man labor hired by the day or by 
the month. The rate per hour, or the contract rate used in obtain- 
ing the final results, has been explained fully in connection with the 
practice of growing beets. 


TaBLE XXIV.—Labor costs for three Colorado districts. 


Number Total 
District. Year. | offarm | acresin Cost pet mest per 
records. beets. - . 
Greeley cere ae sae eae BEND 1) BR entet ap tase Gee 1914-15 195 | 5,028.40 $39. 17 $2. 53 
DOT bEMIOT Gaeta pestis Soper nese a ole as as 1915 66 | 2,455. 50 37.00 Pel 
OC Keys HON dees sere eens ae He eee UR PC 1914-15 106 | 2,428.95 38. 34 2.95 


The highest labor cost per acre ($39.17) was reported for the Greeley 
area (Table XXIV). Fort Morgan growers were $2.17 per acre below 
this average, but it will be seen that the average cost per ton was 
greater for Fort Morgan than for Greeley. Yield per acre was the 
factor that controlled the cost per ton in these districts. 

In discussing these labor costs, it should be borne in mind that the 
_hand work or the contract labor constituted a considerable propor- 
tion of the total labor costs. The standard contract rate for districts 
in northern Colorado was $18 per acre, plus a bonus of 25 cents per 
ton for each ton over an average yield of 12 tons per acre. For a 
15-ton average this would necessitate the payment of $18.75 per acre. 
If all the growers represented in the Greeley district had paid for the 
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hand labor on this basis, this item would have approximated 47 per 
cent of the total labor charge. It will be remembered that several 
growers did their own hand labor at a lower cost for this work than 
the contract price, hence the total charge for the latter in the district 
was reduced slightly for this reason. 


MATERIALS. 


The materials that were bought or used in the production of beets 
within these districts included seed, manure, poison for control of 
insects, and water. These items were therefore treated separately as 
a part of the expense incident to raising this crop (Table XXY). 


TaBLeE XXV.—Cosi of materials for three Colorado districis. 


= Cosi ere. 
Number; Toial | Se a 


ese : 
District. Year. | offarm | acresin | faire 
records. | beets. | Seed. | Manure.| Waiter. | Total. | 
eee eens een Pees a ee fee 
Greeley oot een | 1914-15 195 | 5,028.40 $1.80 $5.50 | $0.51 $7.83 $0. 50 
Fort Morgan....._.--. 1915 66 | 2,455.50 | 2.11 | 3. 46 | 57 | 6.16 45 
Rocky Ford......-...- 1914-15 106 | 2,498.95] 2.16 2.93 | -50| 5.60 4 
j | | 


Beet seed—The sugar company usually arranges to maintain a 
supply of seed sufficient for one or two seasons in advance. War con- 
ditions have interfered seriously with the importation of seed from 
abroad, consequently the ordinary stocks have been depleted and it 
has been necessary to urge the use of less seed per acre in starting the 
crop. 

Seed was planted at the rate of 21 pounds per acre at Rocky Ford, 
18.9 pounds per acre at_Fort Morgan, and 18 pounds per acre at 
Greeley. A charge of 10 cents per pound was made for the beet 
seed. This would seem to indicate that the actual cost for seed in 
the Fort Morgan area should be $1.89 per acre in place of $2.11, as 
shown in the foregoing table. However, there was some replanting 
in each district and the cost of the seed used for this purpose, when 
charged to the entire acreage for each region, made the acre cost in 
1914 and 1915 slightly more than the standard cost. There was a 
difference of 36 cents between the acre charge for seed as reported 
by the Greeley operators and that given for the Rocky Ford group. 

Manure —The value of the farm manure applied was estimated by 
each grower and served as a basis in computing the amount that 
should be charged against the 1914 and 1915 sugar beet crop. The 
Greeley and Fort Morgan growers manured essentially 50 per cent of 
the land in beets, whereas in the Rocky Ford section only 41 per 
cent of the beet land was treated. There was considerable variation 
in the rate of application. The Rocky Ford group had the lowest 
rate, 11.8 tons per acre, while the Greeley growers had the highest, 
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18.6. The Fort Morgan operators applied manure at the rate of 14.3 
tons per acre. 

Spray material—Relatively few farms expended any money for 
the purchase of materials to use in destroying insects or to apply for 
the purpose of controlling plant diseases. Grasshopper poison was 
put out by 10 operators in Otero County, by 4 in Weld County, and 
by 5in Morgan County. This item of cost, though exceedingly small, 
must not be ignored entirely, as each grower may at some time in 
his experience be called upon to do this kind of work. It frequently 
happens that a little money expended for poison insures a much 
better yield. 

Irrigation water.—The annual charge for water did not differ greatly 
in the three districts under observation. The average for all districts 
was slightly more than 50 cents per acre. Several irrigation com- 
panies operate in each area, and some growers obtain water from two 
or more sources. This feature was given careful consideration, and 
an attempt was made to compute a fair charge for the annual use of 
water. Some of the original ditches have comparatively low water 
rates on account of early priorities. While there may be wide varia- 
tion in the annual water assessment paid by individual growers who 
are receiving their supplies from different sources there 1s uniformity 
in the farms served by a given canal and the average charges for each 
district are also quite uniform. 


OTHER COSTS. 


There are certain expenses that must be carried by the farm as a 
whole, of which each enterprise must bear a just proportion. The 
solution of this problem in connection with a single enterprise in- 
volves a careful study of the entire business of the farm. Having 
obtained a true perspective of the relationships that exist between 
the various branches of the business, it was possible to distribute such 
costs as Insurance and taxes, interest on land and land rental, ma- 
chinery charges, and overhead expense on an equitable basis (Table 
YOON S| 

* TasBLeE XX VI.—Other costs for three Colorado districts. 


Cost per acre. 
ss 

Num- DOE |) SS S| COR 

District. Year. pale acres in menace Glntecest ; : per 

records.| beets: and and Mocniny aseeles Total. | tn. 

taxes. | rent. Jy: SP 

Greeleyes. 22-2 1914-15 195 | 5,028. 40 $0. 85 $21. 21 $2. 06 $1. 41. | $25. 53 $1. 63 
Fort Morgan....-| 1915 66 | 2,455. 50 1.05 16. 65 2. 85 Hee OMe lS: 1. 60 
Rocky Ford.....- 1914-15 106 | 2,428.95 Baie 16. 87 2.00 EBA || POOR 1.61 
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Insurance and taxes.—Each operator gave a report on the insurance 
and taxes paid during the year. These expenses were apportioned to 
the different enterprises of the farm and the amount to be assigned 
to sugar beets was determined. The insurance and taxes paid by 
tenant farmers in 1914 and 1915 were only personal taxes and were 
relatively small in comparison with the amount paid by owners or 
owners renting additional land, who had a land tax to pay in addition 
to personal property.tax. A group of farms including a large number 
of tenants would show therefore a comparatively small charge under 
the heading ‘‘Insurance and taxes,’’ but the proportion included : 
with rent would balance up this apparent deficiency. The Greeley 
and Rocky Ford groups were almost equally divided between owner 
and tenant farms, while the Fort Morgan district gave only 42 per 
cent of straight tenant operators. This explains the slight difference ~ 
in the amounts given for insurance and taxes in the three districts. 

Interest and rent.—The investment of a given amount of capital in 
land should bring a definite return each year. When money is 
borrowed and farm land secures this loan, interest must be paid. If 
money is worth 7 per cent and land is valued at $200 per acre, then 
the crop which is grown upon that soil should be charged with $14 
as interest. 

In each of these districts estimates showing the value of farm 
land were secured and used in figuring the interest charge. Land 
rental was computed from the amounts received by the landlord in 
1914 and 1915 as a direct cash payment or indirectly through the | 
sale of sugar-beets. The Greeley group had the highest interest and 
rental cost per acre ($21.21). The Fort Morgan and Rocky Ford 
operators had an average interest and rental cost approximating 
$17 per acre. 

Some cash is required to meet the operating expenses of the farm 
during the growing season. A part of the total cost of the contract 
labor must be paid when the bunching and hoeing are completed. 
Money for this purpose is frequently provided by the sugar company, 
but principal and interest must be met when the crop is harvested. 
The interest on this loan was included along with interest and rent. 

Machinery.—These costs not only involve interest on the origi- 
nal investment in machinery, but also embrace depreciation and 
annual repairs. There are a few implements, such as the beet drill, 
topping knives, and the lifter, that are used exclusively on sugar beets. 
Other equipment, like the plow, harrow, disk, leveler, cultivator, 
wagons, etc., may be used for several crops, hence the costs that are in- 
volved must be apportioned according to the relative importance of 
the enterprises. This expense stands second in this group of costs. 
In the Greeley and Rocky Ford sections the machinery costs per acre 
were practically identical. The sugar beet is by far the most impor- 
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tant crop at Fort Morgan, hence the machinery charge is somewhat 
greater than in the other two districts, where more enterprises shared 
this cost. 

Miscellaneous expense.—Some of the expenses of the farm, such as 
telephone charges, office supplies, etc., are general in nature and are 
not applicable to any special enterprise. They must therefore be 
carried by the farm as a whole. To make provision for these items, 
a 3 per cent charge was made on the basis of labor and material costs 
combined. If the labor and materials amounted to $60 per acre, 
3 per cent of this sum would be $1.80. This would be taken as a part 
of the total cost of producing the crop. It will be seen that the over- 
head expense for the three Colorado districts did not vary greatly. 


SUMMARY OF COSTS. 


In Table X XVII is shown a summary of costs in 1914 and 1915 for 
the three districts. The highest cost per acre was found in the Greeley 
district, but as this region was credited with the highest average 
yield, these growers had the lowest cost per ton. The cost per acre 
was $7.66 greater in the Greeley district than in the Rocky Ford 
section, but, the Greeley farmers produced sugar beets at a cost of 
$4.66 per ton, which was 33 cents per ton less than the cost at Rocky 
Ford. 


TABLE XXVII.—Summary and distribution of costs for three Colorado districts. 


Distribution of costs. 


District. Year. |. Yield Cost Cost 


| per acre. | per acre. | per ton. eae Le| 
anor Mate Other 


rials. costs. 


| 
Per cent.| Per cent.| Per cent. 
54.3 7 35.0 


(Greeley ete sind eee wits Fate 1914-15 15. 57 $72. 53 $4. 66 : 10. 7 
WORE MORIN. Spa ceaccqsseegonar 1915 13.65 65. 00 4.7 56. 9 9.5 33.6 
Rocky SHOR tae Stee ake 2 1914-15 12. 99 64. 87 4.99 59.1 8.6 32.3 


Labor costs constituted the most important part of the expense in 
producing sugar beets. In the Rocky Ford district this amounted 
to 59.1 per cent. Greeley growers had the lowest percentage under 
this heading. Materials constituted from 8.6 to 10.7 per cent of 
total cost, and other costs approximately one-third. 


LABOR REQUIREMENT. 


As already stated the labor requirement in the production of sugar 
beets includes man, horse and contract labor. Since it is the general 
practice to hire a part of the work done at a stipulated price per acre, 
this contract labor is usually treated as a direct cash outlay against ~ 
the beet crop. This item was converted to man hours by dividing 
the cash outlay per acre by 25, the cost per hour in cents. Table 
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XXVIII contains the total labor requirement per acre for the three 
districts represented in this study. 3 


TaBLE XX VIII.—Labor requirement in producing an acre of sugar beets. 


Hours per acre. 
Acres Yield per 


District. Year. srown. eran 
Man. Horse. 
Tons. 
GP CO Cys. Seas te Meee ee ee ee 1914-15 5, 028. 4 15. 57 123.9 104.5 
Mort Morgamn oie eens Maen erah nec ae eae 1915 2, 455. 5 13.65 118.1 103.0 
Rocky= Fords | Se Goss aise sta ee ae 1914-15 2,429.0 12.99 IES GPA 7/ 


It will be seen that there is little variation in the number of man 
hours. There is a difference of about 6 hours of man labor between 
Greeley and Fort Morgan. A greater variation is apparent in the 
horse labor expended. At Rocky Ford about 30 hours more horse 
labor were necessary than at Greeley or Fort Morgan. A study of 
the farm practice tables shows that the tillage operations were per- 
formed a greater number of times at Rocky Ford than at Greeley or 
Fort Morgan. This was true, especially with such work as crowning, 
disking, leveling, cultivating, and furrowing out. Ordinarily the 
hours of man labor will exceed the hours of horse labor in the pro- 
duction of sugar beets. However, one of these regions furnishes an 


exception to this rule. : 
PROFIT. 


In the last analysis the success of a given farm depends not so much 
upon the profit that may be derived from a single enterprise as it 
does upon the balance and stability of the entire organization. A 
certain enterprise on the farm may bring an exceedingly small profit 
at the end of the year, and in comparing the returns with the income 
from other crop or live-stock enterprises, the operator might con- 
clude that the one showing a narrow margin would have to be dis- 
carded, but in reaching this decision he may overlook the fact that 
the industry in question enables him to utilize hands and teams to 
advantage when otherwise they might be idle and merely entailing 
expense. Large direct profits from a single crop should not be the 
determining factor in leading the operator to increase his acreage 
oreatly, since the seemingly less profitable enterprises may be con- 
tributing much to his success; indeed, failure might follow if they | 
were dropped. This is merely another way of saying that farming 
is a complex business, and that in order to attain the highest success 
each enterprise should be considered not only in its relationship to 
others but also in its bearing upon the farm policy as a whole. Cost 
figures should be discussed in the same manner. However, it may 
be pointed out that estimates can be obtained more readily with a 
single crop than with all enterprises combined (Table X XIX). 
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TapiE XXIX.—Average returns and margin above cost in producing sugar beets, 1914-15. 


Receipts Margin per acre. 
District Yield per | beets and | Cost per 
; acre. tops per acre. 
acre. Beets. Tops. Total. 
Greeleyes ese Sse eons ee ste 15. 57 $92. 44 $72. 53 $16. 93 $2. 98 $19. 91 
Honig Morgan’ s2sses ee sare i 13.65 81. 66 65. 00 12.70 3.96 16. 66 
VO Cksy eH Onder vee iscsi 12. 99 67.36 64. 87 —.12 2.61 2.49 


During the years 1914-15 the 195 Greeley farmers represented in 
this study received an average price of $5.74 per ton for sugar beets. 
The 66 Fort Morgan growers were paid $5.69 per ton as an average 
for the year 1915. The 106 Rocky Ford growers realized $4.87 per 
ton as an average for the crop years 1914-15. In the latter district 
the beet crop was grown at a loss, provided no credit is given for 
beet tops. This by-product had an estimated value of $2.61 per 
acre, and when this was considered there was a margin of $2.49 per 
acre. Greeley growers secured a margin of almost $17 per acre on 
sugar beets alone. The sugar beets were sold largely on the basis of 
sugar content. Selling beets on a percentage basis involved the use 
of a sliding scale. 


SUMMARY OF COSTS BY TENURE. 


The records for the three Colorado districts were classified by 
tenure, and cost figures were compiled for three groups, namely, 
owners, renters, and owners renting additional land. In the three 
districts there were 155 owners, 182 renters and 30 owners renting 
additional land, the latter mostly in the Greeley district. The dis- 
tribution of these farms with the costs for each group is given in 


Table XXX. 


1 This method is illustrated in the following scale, adopted by one of the sugar companies for the 1915 
crop (northern Colorado): 


Scale of prices adopted by a Colorado sugar company in 1916. 


Sugar content. Sugar content. 
Price paid for beets per Price paid for beets per 
ton. ton. 

Minimum. | Maximum. | Minimum. | Maximum. 

Per cent. Per cent. Per cent. Per cent. 

ND eee Sere ate eter fee eee 12 14 tiene ae rece seas 16.5 17 
CE UL eR ee Be ee ee 14 MARE Sich ect Gta raheeeecey ee ee ee ype 17 17.5 

SOE a aA See eee aera re 14.5 15 PORUZD Baer ee see Sei 8 5 18 
Ft Beare ie, eae aes tet 15 AL SE Il Rb Oe alee eet eee eae ces 18 18.5 

DMO LONE ae ae 15.5 16 ENO RRS Ben ere Seo ae Ces 18.5 19 
Cig is Sota eee es ee eee 16 EGO eG Oc OO nica saree eae ee 19 19.5 


123 cents per ton additional is paid for each one-half per cent above 193 per cent. 
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TABLE XX X.—Summary of costs by tenure (1914-1915). 


Owners. Renters. | Owners additional. 
District. Total of all costs. | Total of all costs. Total of all costs. 
Num- Num- Num- 
ber. | ber. | | | ber. 
| Per acre. |Perton. Per acre. | Per ton. | Per acre. Per ton. 
| 
Grecley2 2 oo cae 73| s70.23| s4.36| 96, $74.40 | s4.95| . 21| $7.15 | $4.37 
Fort Morgan...--- eae 33 62.48 4.52 | 28 67.54 | 4.95 5 | 62. 42 | 4.99 
Rocky Rord*-24-=--— = st 69.76 5.20 58 62.54 4.85 | 40 63. 28 5.52 


In the Greeley district the farm owners had a higher cost per acre 
for labor and manure, and they paid more for insurance and taxes 
than the tenant farmers. The interest charge in the owner group 
averaged $14.18 per acre, whereas rent on the tenant farms averaged 
$25.82. It has been pointed out that this latter item not only 
includes enough to cover interest on capital but also to meet taxes 
on land and provide for a certain amount of upkeep. Sugar-beet 
land is rented quite generally in the Greeley area on a share basis, 
the landlord receiving one-quarter of the crop. This system does 
not carry the same degree of risk for the tenant as a cash rental; 
however, when the crop produces a good yield a greater benefit 
accrues to the landlord. : 

The cost per acre and per ton in the Greeley and the Fort Morgan 
districts was much greater on the tenant farms than the costs reported 
for the owner farms, and the owners obtained a better average yield 
than the tenants. Owners renting additional land in the Greeley 
district had about the same costs as owners. It will be observed 
that in the Rocky Ford area the position of owners and tenants as to 
total costs was reversed, the owners having a higher acre cost and a 
higher cost per ton than the tenants. The owners, however, had a 
better average yield than the tenants. 


COST IN RELATION TO ACREAGE AND YIELD. 


The question is sometimes asked whether the grower who is pro- 
ducing a comparatively small acreage of sugar beets has a better 
chance to secure higher yields than the operator who plants a rela- 
tively large acreage to this crop. What effect does the production 
of a large acreage have upon yield and cost? Three hundred and 
sixty-seven farms in this survey were classified according to the acre- 
age grown, and also with reference to yield per acre; and the average 
cost per acre and cost per ton were determined, The results are 
shown in Table XXXI. 
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TaBLeE XX XI.—Relation of acreage Gh es per acre to cost per acre and per ton 
: I9T4-15):: 


10 tons or less. 11 to 15 tons. 16 tons and over. 
Cost. Cost. Cost. 
Num- - ; Num- 
ber of DCE Ol. pan meee OLE OL 
farms farms. | per acre. |Perton.| !27™S- | peracre. Perton. 


* | Per acre. | Per ton. 


10 acres or less......-.- 12 $72.31 | $7.72 23 $71.90 | $5.64 24 $83.22 | $4.87 


Lito 20iaeress 22-22 5- 10 62.38 7.92 46 66.77 4.99 40 78.25 | 4.42 
Zt toyz0 acres... 25 -24- 21 57.39 6.30 80 | 65.78 4.99 56 75. 09 | 4.21 


41 acres and over.....- 1 49.85 4.92 | 33 | 63.86 | 4.68 | 21 75. 82 | 4.43 


There were 59 farmers who planted 10 acres or less to sugar beets. 
Twenty-one per cent of these operators had an average yield of 
10 tons or under per acre, and these beets were grown at a cost of 
$7.72 per ton. Approximately 38 per cent of these farms made 
average yields that varied from 11 to 15 tons per acre. The cost per 
acre was essentially the same as in the first group but the higher 
yield enabled them to reduce the cost per ton. Hven with this 
advantage the margin of profit was comparatively small. Forty-one 
per cent of the farms raising 10 acres or less secured average yields 
of 16 tons and over. The cost advanced about $11 per acre over the 
preceding groups, but the higher yields brought the cost per ton 
down to $4.87. 

There were 96 farmers who planted from 11 to 20 acres to beets. 
Ten per cent of these men produced the crop at a loss. Increasing 
the yield per acre within this group produced the same effect as in 
the preceding list of farms. Where the average yield was 16 tons or 
over, the maximum cost per acre for these farms was attaimed, but 
the cost per ton was only $4.42. 

There were 157 farms with beet fields that varied from 21 to 40 
acres. Thirteen per cent of these operators produced the crop at a 
loss. The lowest cost per ton was reached by 56 farms with an 
average yield of 16 tons and over. 

The last group contained 55 farms with 41 acres and over of beets. 
There were no failures in this class. One man had a yield of 10 tons 
or under, but the cost per ton was only $4.92. It would seem that 
the man with the small acreage per farm can not afford to have a low 
yield, whereas the man who is cultivating 41 acres of beets or over 
has a chance to break even with a crop of only 10 tons per acre. 
Good yields aid in securing a low cost per ton. This is essential if 
the grower expects a substantial profit. This point is illustrated 
even more effectively in figure 29. This diagram shows that the 
lowest cost—$3 per ton—was reached by six operators who produced 
an average yield of 18.66 tons per acre. The highest cost per ton 
shown in this investigation was $12.50, which was on a farm with a 
yield of only 5 tons per acre. 
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There were 297 farmers who produced beets at a cost of $5.50 per 
ton or less. The average price received was slightly greater than 
this amount. It will be seen, therefore, that 70 growers in these 


BEBSSehe! fs - 
CoA 
EREBRESSS | 
feof off sl i ol le 2 
FERRE OR as eons 


so 


40 


NUMBER OF FARMS 


° 
COsT PER TON $3.00 : 
AVERAGE YIELD 18.66 18.23 16.37 15.07 13.76 13.42 i292 10.53 9.67 9.63 7.00 3.00 8.32 


*® The cosf pertoa was ¥/2.00 on 2 farms and 8/250 on i farm. 


Fic. 29.—Frequency curve showing the distribution of farms in relation to the cost per ton and yield per 
acre, 1914-15. ; 


three districts produced sugar beets at a loss. An average price of 
$6.50 per ton would have added 42 farmers to the profit group. 


Fic. 30.—A portion of the crop has been lost on account of improper use ofirrigation water. 


There will always be a small group of inefficient operators or growers 
who for one reason or another will fail to make a profit on this crop 


(fig. 30). 
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Good yields are invariably associated with thorough tillage methods 
and a well-regulated cropping system. If the returns on a given 
farm are below the average for the district, it is highly probable that 
some improvement can be made by giving attention to the following 
points: (1) Better utilization of the manure which accumulates on 
the farm; (2) increasing the supply of organic matter in the soil 
through green-manuring crops; (3) more thorough tillage, not only 
in plowing, but also in the subsequent preparation of the seed bed; 
(4) exercising greater care in doing the handwork, expecially the 
bunching and thinning; (5) better cultivation; (6) the proper use 
of water. A good rotation should be adopted and adhered to 
systematically. 

VALUE OF BEET TOPS. 


Beet tops may be considered as a by-product of the beet-sugar 
industry. After the beets are pulled the tops are cut off squarely 
just below the crown at the base of the bottom leaf. The crown 
part of the beet, together with the leaves, is left upon the field. 
Sometimes the topping is done in such a manner as to leave the tops 
in small piles. By following this plan they are not tramped into the 
soil when the beets are loaded and hauled from the field. Beet tops 
make excellent feed for all classes of stock and can be used to advan- 
tage by most growers in the fall of the year. In this investigation 
an attempt was made to get the growers’ estimate with reference 
to the value of beet tops in 1914 and 1915. The figures obtained 
were based upon actual value when sold or upon the value of hay and 
roughage saved through the use of tops. Seventy-four per cent of 
the operators fed the tops to their own stock. A few men fed a part 
of the tops and sold the remainder, while a few other men sold all 
the tops (Table XXXIT). 


TaBLeE XX XII.—Disposition and estimated acre value of sugar-beet tops. 


Pres Num- Per Value Per cent | Value a Per Value 
District. ber of | Year. cent aneniedl fed and | whenfed| cent when 
farms. fed. ‘| sold. and sold.| sold. sold. 
Greclevereseee ec ieae ee Sees 195 | 1914-15 73 $3. 07 12 $2. 70 15 $2. 97 
OR CEMIOne aig is eens es ie) 66 1915 65 4.31 21 4,25 14 Sanit 
IOC INOWO Es a SocoetaseneeeaE 106 | 1914-15 79 2. 82 8 2.65 13 2.54 
“MOYEN ces asec” aenacamgel ere SORE se Shee 74 By Bt) 12 3.30 14 |}<« 3.07 


a Part of crop was fed onfarm and remainder was sold. In the latter instance the tops were invariably 
fed in the field where the beets were grown. 


The average values for the Fort Morgan area were uniformly 
higher than the values for the Greeley and Rocky Ford districts. 
Sugar beets are relatively more important in the management of 
the farm at Fort Morgan than in the other two districts, and for this 
reason greater value is placed upon the tops. Furthermore, the 
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district in question has a winter with less snow than the others, and 
the relative loss is undoubtedly smaller on this account. Moreover, 
many cattle are brought in from the ranges for feeding or wintering. 
These facts taken together may explain the higher average. value 
reported for this district. ; 

The estimated farm value of beet tops was greater than the selling 
value in each of the districts. The man who feeds tops to his own 
stock evidently believes that they are worth more to the farm than 
the customary selling price. 


RELATIVE IMPORTANCE OF BEET RECEIPTS. 


A comparison of the crop, live stock, and miscellaneous receipts of 
the farms studied, for the crop year 1915, will convey to the reader 
some idea of the relative importance of the sugar beet (Table 
XXXITT).: In the Greeley area, sugar beets contributed 32 per cent of 
the total farm receipts and almost one-half of the crop receipts. 
The importance of the sugar beet in the Fort Morgan district 
is shown by the fact that this crop afforded 61.7 per cent, or almost 
two-thirds, of the total farm receipts. On the Rocky Ford farms 
the sugar beet was also the most important cash crop. 


TaBLe XXXIII.—Average beet receipts per farm in comparison with other farm receipts 


am 1915. 
Per cent of total receipts from— 
Num- | Average = Bence 
eres ber of | totalre- rop 
District. F se receipts 
Bobb | GEUDS Eas fee Miscella- from 
mates.|° farm. Crops. | Live stock. "Goes Beets. eee 
(eS 
Greeley ie 22s eee | 90 | $7,486. 62 Hee 27.4 1.2 32.1 45.0 
Horie Morante soa ee 66 4,763. 49 69. 4 29.6 1.0 61.7 88.9 
vOCk ye OLGs eae eee eee 7 2,754. 95 74.4 22.2 3.4 52.8 70.8 


VARIATION IN FARM PRACTICE. 


Although certain field methods in preparing the seed bed for 
sugar beets and in tending and harvesting the crop are common to 
all growers, the desired results are often accomplished in a number 
of different ways. The condition of the soil at the time the land is 
worked sometimes determines the character of the operations neces- 
sary to put the ground in shape for planting. Some land may have 
to be disked and harrowed with a spring-tooth and a spike-tooth 
harrow, while other land may require only spike-tooth harrowing. 
The same is true for rolling the land. The climatic conditions 
usually govern the method of handling the growing crop, while 
certain economic factors, together with climate, have much to do in 
shaping the field operation and practice in harvesting and hauling 
the crop. 


haere 
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The blocking and thinning are usually contracted, but some farmers 
do their own work in hoeing the crop. Occasionally all of the hand- 
work will be done by the farmer, his family, and hired hands. 

The number of times the crop is cultivated varies considerably, as 
well as the number of irrigations. Then, too, the practice of harvest- 
ing depends on the available supply of labor. A portion or all of this 
work may be done by the day or may be contracted by the ton. 

Some of these features are illustrated in Tables XXXIV, XXXV, 
‘and XXXVI, which show variations in farm practice for 10 repre- 
sentative farms in each district. 


TaBLE XXXIV.—Variations in farm practice on 10 farms at Rocky Ford. 


re) fi Farm | Farm} Farm) Farm | Farm) Farm} Farm | Farm | Farm | Farm 
perations. No. 1.| No. 2.| No. 3.| No. 4.| No. 5.| No. 6.| No. 7. | No. 8.| No. 9. |No.10. 
Times | Times | Times | Times | Times | Times | Times | Times | Times | Time 
over | over. | over. |. over. | over. | over. | over. | over. | over. | over. 

IPOWAN ere ae see ee Secs sen sas 1 1 1 1 11 1 6 1 Ligh eee 
MID TSI kel) Oeste eee i odo noes 2) he NI Sera aes IPS i eee eer as |e coce ete | Sesser 1 re eae eae 2 
Wevelin geste eae eee cee e 4 2 3 4 2 2 2 3 4 1 
Harrow: 

SIDUKCE payed ae eerie oserns ak ae 3 7 3 3 4 2 4 2.5 2 2 

PSS OMENS ee i a Ie 5 ie a A es Net eh] Pe | ae Se | ar ae ete ol] (eee len 
BE © UiDuira Map ape vee actif gas aaee Oe evr ice ele IS i age aR) | sare ees |e eee pot aces ee Tiny tae eee Ae 
Ditching 

POW ise Bares aera eee se lleee ena Diet al araraya rate eects | ees eel mics 1 Dimon ill era xo eres 

SNOW Ss aeesas ee GMa a Meo elias = mean | ae ee 1 1 il 1 1 et eee 1 
Dre ATG Beeson es eee cee eres 1 il 1 1 i 1 1 1.5 1 1 
Harrowinedbeetshenee seeeeeae ee Hee eete iL DAM ree 1 em 3 ace Feiner | Se me [ee ee 
IR@NbbAS [SCN oss esdscnocs scene SU) eer eae 1 no Thai tee Ri 1 58 1G Ee 
Spraying Ge Ee poOlsomecss= a 44|55- 5-2 - Teed ba eat Sera (een rer acme: ea | ae eee see Laie pie || Tee eee 2 
CullGiva tin aes ee ee 5 el 4 5 4 6 4 4 4 
SEGUE, Walid Oe sy eee a 1 Deel 2 4 1 1 3 3 4 1 
Sled Gin pe sae ee ec kee ns ete ee 1 11 ha) a ee ae 2 A Aly || Sites eyo [bevy wee 1 eee = 
eT Pa Gr Se eae ee a See oe eee 2 4 2.5 3 2 1.4 3 3 5) 3 
iBlockganduthinges seeps ceeen a. aC Cc C EO C C C Cc C C 

oeing: 

WInSt Penne eee see ee eae C 1 1 1 1 C C 1 1 1 

SE COIG ese es Se SUOMI eEe C Teal eae ee a ll pee a C 1 i 1 1 

EB GW GCG i ey Ua a seal le Li et PF SEER Weel ves teat eal lesen Pe eens ta es Wig male See 
Topping and loading........... C C C Cc Cc Cc C C C 1 
AT GUM OPE ens ete Le a 1 1 1 1 1 1 if 1 1 1 
TET Bla Ye hae as soe AO el a ree gene 4 CUS Sear 22 aD bill eee (a stiesere hee Sater ee eo as Soce 
EETep ill epee ete ee cps ea 1 C 1 il 1 1 1 1 1 1 
Miers cere saya oni ote ea 6.3 aD, A 5D aS aD, aD, .4 4 sil 
Hauling manure from town....|-.....-]-..-.-- Bela patel Niner ee rk AD la 2 Me la aes eee ata (eh 
Crowning alfalfa ............... il 2 ee i Rhos | eet Reh ee ie es St dae ll Ve pa een 
Man-hours per acre............- 42 57 5f 57 64 36 55 57 49 97 
Horse-hours per acre. .........- 124 99 125 129 143 102 123 150 110 89 
Yield per acre (tons).........-. 15 ool. ne || sal ale! ORG: |Pealt2 i, @) | 1 14 
Total cost per acre.............-|$65. 78 |$58. 62 |$62. 00 hae 84 |$62.20 | $58.02 |$62. 48 Reseed $61.52 |$58. 71 


a The letter C indicates that this operation was performed on a contract basis. 

6 Under the operation manuring, the fractional numbers indicate the portion of the beet acreage which 
received an application of barnyard manure. For instance, Farm No. 1 in the Rocky Ford district, put 
farm manure on three-tenths of the beet land. Onthesame farm one-tenth of the beet acreage was located 
on a field that was previously in alfalfa. The initial operation on this tract was crowning. After the beets 
had been planted the operator used the roller on two-tenths of the acreage. 
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TaBLE XXXV.— Variations in farm practice on 10 farms at Fort Morgan. 
Farm | Farm | Farm | Farm | Farm | Farm | 


| 
P Farm | Farm | Farm | Farm 
Operations. No. 1. | No.2. | No.3. | No. 4.| No.5. | No.6. | No.7 .| No.8. | No.9. | No. 10. 


Times | Times| Times| Times | Times Times| Times | Times | Times | Times 

. over. | over. | over. | over. | over. | over. | over. | over. | over. | over. 

SEO Walt ees ple ee ee rere 1 1 1 1 1 1 - OB 1 1 1 
1 F 2 


Shove less 20s oe eee careers peek | pasties 1 
(Planitiin et sey ae epee eal 1 
Rolling Mes LS eer be ee eer ae cen eee 
Cultivate pee ee 4 

SULT OWA Cee ee ee 1 
Utero nn ope ee ee 2.5 
Block and! thin 2." sconces aC 


Topping and loading.-......... 
Toppir oe a IS Gao Sone 


iMamuTine ty tek a ees 5 .3 4 oul 5 4 4 Igy) 3 Tab 
Hauling manure from town... .|:-- 2 2=-|-2< save|e sess =| See S ie seme Sek | oereceiae lee ens Heese in ees | ees 
Crowning Ua hae cs ss ee ee | ra eee ee a eS a ae | ee 2 Br a lec ete «Aas Secrets 


Man-hours per acre...........- 46 48 113 140 SiO) |e a4 111 132 46 50 
Horse-hours per acre....-..--- 106 115 82 Fade 110 106 131 112 119 79 
Wield periacre (tons)—------=-= 12NO | S20 1252 EO) PAO | MEO) EO. te i 13.9 
otal costaperacre ses sess sees $64. 47 |$67. 48 |$54. 80 $67, 59 |$59. 49. |$61. 08 |$66. 14 |$67. 00 |$63. 57 | $70. 82 


a See footnote, p. 57. b See footnote, p. Oils 


Taste XXXVI.—Variations in farm practice on 10 farms at Greeley. 


Farm | Farm| Farm | Farm | Farm | Farm | Farm | Farm | Farm | Farm: 


Operations. No.1. | No.2. | No.3. | No. 4. | No.5. | No.6. | No. 7. | No.8. | No.9. | No. 10. 
Times | Times| Times | Times| Times| Times| Times | Times| Times| Times 
over. | over. | over. |-over. | over. | over. | over. | over. | over. | over. 
LOW Geos heel hg eee cael 1 1 0. 2 1 1 NO Zee es 0.6 0. 6 1 
EES Keisrn ta aS cic ca ean he a a a eel | erga Se ee men Ca La (Re hes Asta |e PREIS es eel 
IVC) Mahe Senn ope aA ee ae 1 1 1 2 1 115.5) 2 2 1 1 4 
Harrow: ; 
Cy ClOMO? 22 oiscpsce ese co eed see SHE Be US esr AU Scr || alt ive | Fi | 4 
SPikGey ace eae 5 2 ME 2 2 4 Sadr [oieresrerse 5 2 2 | 
iS OT ee a cts ae Ss Saal eso eee | eee a USS Deal arse ee 2 2 atte Tears le, es 
aN Uz Deaton EH OD GER HO) tp eh ener NR mis cat GS oe | ee re eee ee ee aa eel aos Ge whale ee | 
ROME ee a ae eee Aes le ee 1 Soult ae Te agile ta ee 1 1 1 | 
NGO) aN ao Bean ato ere so Sip Se teak ai Te Te 1 1 1 Sd seal earmark 1 Se eat bakes | 
Shovelingys: 22 6 seen sas tey Epa besceseiae i eval eae ee 1 1 lea ese ocilosses se 1 ‘| 
Pion ting se aoe ae at Os 1 This |e eads4n ls oa 1 1 1 TG |S a 1 | 
Farrow Deets x <ie So rete Blieecra ere oo ec oe area ec epee ate lh nee rere spe | ee eae ses | Seer ees | re | 
Rollin see ts= G2 eh. sake ee al esr es Manes on Det aes si | Rees | a eee < Gl cce =e | eres . | 
RS) OY 2 yg ee nec SS | La ee Sa | as ie ai bY ae ie | SS ene 3.9 is eee | 
AMO Ohya ater Creel Bla W0tW-qADIR Se enalsoaasoullooseccollosaceaciocoaceclacgacodloogmasc 1 Bene ese cess | 
Cultivating Eye ae pet naira fs 3 3 3 4 6 4 3 5 3 5 | 
UTrO WAN sees eae ae eee 2 2 2 2 1 1 1 1 2 i 
Sled dingii 3. 22 SEV eS ae SST aE Se cee see Sl aa pes | eee ee P| 
Irrigating BaP S aD eee 4 4 4 3 5 3 3 3 4 2 | 
Blocksandsthin= =e see eee ac C C C 1 Cc C Cc C Cc | 
Hoeing: i 
SITS Gee ae ore he eta ee C C C C 1 C Cc C C C 
SO CO Gis een eu eee ee C C C C 1 C C C C C 
Topping and loading.......... C C on, C 1 C C C C C 
STi Oates eye ne es ee 1 1 1 1 1 1 1 1 1 1 
ELE Pee ee eae (ae 1 Cc 1 1 1 1 1 1 1 1 
Maninin oa eeerec aan 1 meee e b.5 59) 32 wu FAO ee ae al 1 5 3 
Hauling manure from town Sek | eee he ores nD |e erey tears) er Ween eerie l(a Il oan Oe 
Crowningyalfaliaceses-= = eee 1 Stall eens eee tn SAN ce Jos eee eal ee ee eee 
Man-hours per acre..........-- 41 36 51 48 155 44 57 44 50 51 
Horse-hours per acre...-.----- . 74 76 98 109 124 124 102 111 88 144 
Yield per acre (toms)...-..---- 19.0 16.0 1657, 19. 0 14.0 14.0 16}, 6) 15.0 | 17.0 19.5 
Cost PeRacne se eee eee $72. 25 |$76. 99 |$76.27 |$74.39 |$73. 40 |$65.90 |$68. 78 |$77. 61 |$80. 83 | $66. 14 


a See footnote, p. 57. b See footnote, p. 57. 
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A review of these tables will show that some of the operations were 
not common to allfarms. This was particularly true of such work as 
disking, harrowing with a spring tooth, rolling the land prior to plant- 
ing, sledding out, and pitting sugar beets. Such major field opera- 
tions as plowing, harrowing with a spike tooth, leveling, planting, 
cultivating, furrowing out, the handwork, lifting and hauling, are 
common to practically all farms. There may be a slight variation in 
the number of times each operation is performed. 

Referring to the Rocky Ford summary table, it will be seen that a 
few farmers harrowed twice with the spike tooth, that others went 
over their fields three or four times with this implement, and that in 
one case the ground was harrowed seven times. When extra work 
is done, and this applies to several operations on the same farm, it 
will have a tendency to give a man and horse labor requirement 
somewhat above the average. 

On a few farms it was necessary to do some replanting. If two- 
tenths of the field had to be reseeded, then the number of times over 
is indicated by 1.2. It will be noted that a small amount of work 
in addition to the hand labor, such as lifting and hauling, was done 
on a contract basis. 
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PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE 
RELATING TO SUGAR BEETS. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Loss in Tonnage of Sugar Beets by Drying. (Department Bulletin 199.) 

Field Studies of Crown-Gall of Sugar Beets. (Department Bulletin 203.) 

Farm Practice in Growing Sugar Beets for Three Districts in Colorado, 1914-15. 
(Department Bulletin 726.) 

Sugar Beet Growing Under Irrigation. (Farmers’ Bulletin 567.) 

Growing Sugar Beets under Humid Conditions. (Farmers’ Bulletin 568.) 

Leafspot: A Disease of Sugar Beets. (Farmers’ Bulletin 618.) 

Grasshoppers and Their Control on Sugar Beets and Truck Crops. (Farmers’ Bulle- 
tin 691.) 

Control of the Sugar-Beet Nematode. (Farmers’ Bulletin 772.) 

Sugar-Beet Sirup. (Farmers’ Bulletin 823.) 

More Beet and Cane Sugar Should be Produced. (Secretary’s Circular 86, Part 3.) 

Curly-Top of Beets. (Bureau of Plant Industry Bulletin 181.) 

Conditions Influencing Production of Sugar-Beet Seed in United States. (Separate 
503, Year Book 1909.) ; 

Present Status of Sugar-Beet Seed Industry in United States. (Separate 695, Year 
Book 1916.) 

Sugar Supply of the United States. (Separate 756, Year Book 1917.) 


PUBLICATIONS FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, 
GOVERNMENT PRINTING OFFICE, WASHINGTON, D. C. 


Sugar Beets, Preventable Losses in Culture. (Department Bulletin 238.) Price, 10 
cents. 

Sugar-Beet Thrips. (Department Bulletin 421.) Price, 5 cents. 

Production of Sugar in United States and Foreign Countries. (Department Bulletin 
473.) Price, 10 cents. 

Sugar Beet, Culture, Seed, Statistics, etc. (Farmers’ Bulletin 52.) Price, 5 cents. 

Irrigation of Sugar Beets. (Farmers’ Bulletin 392.) Price, 5 cents. 

Development of Single-Germ Beet Seed. (Bureau of Plant Industry Bulletin 73.) 
Price, 10 cents. — 

Curly-Top Disease of Sugar Beet. (Bureau of Plant Industry Bulletin 122.) Price, 
15 cents. : 

American Beet-Sugar Industry in 1910 and 1911. (Bureau of Plant Industry Bulle- 
tin 260.) Price, 25 cents. 

Biochemical Study of Curly-Top of Sugar Beets. (Bureau of Plant Industry Bulle- 
tin 277.) Price, 5 cents. 

Comparative Tests of Sugar-Beet Varieties. (Bureau of Plant Industry Circular 37.) 
Price, 5 cents. 

Experiments with Sugar Beets in 1893. (Bureau of Chemistry Bulletin 39.) Price, 
5 cents. 

Experiments with Sugar Beets in 1897. (Bureau of Chemistry Bulletin 52.) Price, 
20 cents. 

Influence of Environment Upon Composition of Sugar Beet, 1900. (Bureau of Chem- 
istry Bulletin 64.) Price, 5 cents. 

Influence of Soil and Climate Upon Composition of Sugar Beet, 1901. (Bureau of 
Chemistry Bulletin 74.) Price, 5 cents. 

Influence of Environment Upon Composition of Sugar Beet, 1903. (Bureau of Chem- 
istry Bulletin 95.) Price, 5 cents. 

Influence of Environment on Composition of Sugar Beet, 1904, with Summary of. 
Five-Year Investigation. (Bureau of Chemistry Bulletin 96.) Price, 5 cents. 

Analyses of Sugar Beets, 1905-1910, with Methods of Sugar Determination. (Bureau 
of Chemistry Bulletin 146.) Price, 10 cents. 

Brief Account of Principal Insect Enemies of Sugar Beet. (Bureau of Entomology 
Bulletin 43.) Price, 5 cents. 

Utilization of Residues from Beet-Sugar Manufacture in Cattle Feeding. (Separate 
137, Year Book 1898.) Price, 5 cents. 

Progress of Beet-Sugar Industry in United Statesin 1900. (Report69.) Price, 10 cents. 

Progress of Beet-Sugar Industry in United Statesin 1905. (Report82.) Price, 15 cents. 

Progress of Beet-Sugar Industry in United Statesin 1906. (Report 84.) Price, 15 cents. 

Progress of Beet-Sugar Industry in United-Statesin 1907. (Report86.) Price, 10 cents. 

Progress of Beet-Sugar Industry in United Statesin 1908. (Report90.) Price, 10 cents. 

Progress of Beet-Sugar Industry in United Statesin 1909. (Report92.) Price, 10cents, 
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